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REPORT. 


To  the  Honorable  the  Legislature  of  the  State  of  New  York : 

The  Commissioners  of  the  State  Reservation  at  Niagara,  as  required 
hy  law,  submit  their  report  for  the  fiscal  year  begun  October  1,  1894, 
and  ended  September  30,  1895,  being  their  twelfth  annual  report. 

The  tenth  year  of  the  existence  of  the  Reservation  ended  July  15, 
1895.  The  changes  that  have  taken  place  during  this  decade  of  years 
have  been  indicated  in  the  annual  reports.  A  recital  of  them  conveys 
but  an  inadequate  impression  of  what  has  been  accomplished.  One 
can  only  realize  what  has  been  done  towards  restoring  the  scenery  of 
the  Falls  to  a  state  resembling  that  in  which  it  was  before  commerce 
and  civilization  began  to  utilize  the  waters  of  the  Niagara  river,  by  a 
visit  to  the  Falls.  No  one  who  remembers  tire  condition  of  the  shore 
and  islands  of  the  Niagara  in  the  vicinity  of  the  Falls  during  the 
summer  of  1H85  could  fail  to  be  gratifled  by  their  appearance  in  the 
summer  of  1><1)5. 

The  commissioners  are  not  inclined  to  overestimate  what  has  been 
done  by  themselves  or  their  predecessors.  Indeed,  they  are  quite 
willing  to  admit  that  much  more  might  have  been  done  and  that  the 
work  of  restoration  might  have  been  much  further  advanced  had  the 
appropriations  been  adequate.  When  it  is  recollected  that  only  since 
IHST  have  they  had  an  annual  appropriation  for  maintenance,  and  that 
not  until  18S9  was  an  appropriation  for  special  improvements  granted 
to  them,  and  when  the  limited  amount  of  these  allowances  is  con- 
sidered, the  results  are  perhaps  not  unsatisfactory. 
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It  probably  did  not  occur  to  those  who  interested  themselves  in 
the  work  preliminary  to  the  establishment  of  the  Reservation,  the 
work  of  arousing  public  sentiment  and  securing  legislative  approval 
of  the  project,  that  the  State,  which  in  1885  was  willing  to  expend  a 
large  sum  of  money  to  make  Niagara  free,  would  so  soon  tolerate, 
authorize  and  legalize  schemes  that  could  not  but  be  injurious  to  the 
Reservation  and  in  antagonism  to  the  purpose  of  the  State  in  estab- 
lishing it. 

By  the  act  of  1885  the  lands  of  the  Reservation  were  made  free  to 
all  mankind  forever.  Or,  in  the  language  of  the  statute,  ^^  They  shall 
forever  be  reserved  by  the  State  for  the  purpose  of  restoring  the 
scenery  of  the  Falls  of  Niagara  to  and  preserving  it  in  its  natural 
condition ;  they  shall  forever  be  kept  open  and  free  of  access  to  all  man- 
kind without  fee,  charge  or  expense  to  any  person  for  enterfng  upon  or 
passing  to  or  over  any  part  thereof.''  The  State  assumed  a  trustee- 
ship over  them.  Henceforth  they  were  to  be  regarded  as  in  a  measure 
sacred.  No  new  structures,  save  those  necessary  for  the  comfort  and 
convenience  of  the  people,  no  money-making  schemes,  no  speculative 
enterprises,  no  tramways,  no  advertisements  were  to  be  permitted 
within  the  Reservation.  The  lands  of  the  Reservation  were  to  be 
restored  to  their  natural  condition  And  although  corporations  and 
individuals  have  sought  to  secure  a  foothold  within  the  Reservation 
for  private  pecuniary  profit,  they  have  thus  far  always  been  def :ated. 

The  Legislature  might,  by  enacting  laws  allowing  private  interests 
to  obtain  rights  within  the  Reservation,  nullify  the  act  of  1885.  The 
commissioners  are  convinced,  however,  that  should  such  a  course  be 
pursued,  or  attempted,  the  opposition  would  be  so  strenuous  as  to 
prevent  its  eventual  success.  It  is  not  unreasonable  to  expect  that 
the  Legislature  will  co-operate  with  the  commissioners,  and  sustain 
them  in  their  efforts  to  protect  the  Reservation  from  encroachment 
and  injury. 
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A  bill  was  presented  to  the  Legislature  last  wibter,  the  purpose  of 
which  was  to  authorize  a  company  to  erect  a  tower  on  the  American 
side  of  the  river  and  from  this  tower  to  stretch  cables  across  the  gorge 
to  the  Queen  Victoria  park,  and  along  these  cables  to  run  oars  to 
enable  passengers  to  get  views  of  the  Falls  and  the  river.  Such  a 
proposition  seems  too  preposterous  to  merit  serious  consideration ; 
nevertheless,  it  may  be  brought  forward  again,  and  unless  stoutly 
opposed,  may  yet  become  an  accomplished  fact. 

Another  scheme  last  winter  was  to  permit  a  tramway  company  to 
run  its  tracks  into  the  Reservation.  A  bill  was  introduced  in  the 
Senate  entitled,  ^^An  act  to  confirm  the  right  of  way  of  the  Niagara 
Falls  and  Suspension  Bridge  Railway  Company." 

Section  2  of  the  bill  reads  as  follows  :  ^^  The  rights  of  said  railway 
company  were  not  cut  off  or  extinguished  by  the  proceedings  of  the 
Commissioners  of  the  State  Reservation  at  Niagara  Falls  under  and 
by  virtue  of  chapter  three  hundred  and  thirty-six  of  the  laws  of 
eighteen  hundred  and  eighty-three  and  any  act  or  acts  amendatory 
thereof,  as  no  compensation  was  awarded  to  said  com  pan}'  in  said 
proceedings." 

The  position  of  the  commissioners,  with  reference  to  this  contention, 
is,  that  by  the  proceedings  taken  by  the  commissioners  to 
acquire  the  pro|)erty  now  included  within  the  Reservation,  the 
rights  of  every  person  and  corporation  to  or  in  land  of  the 
Reservation,  were  completely  extinguished.  The  proceedings 
were  entirely  legal  and  regular.  Due  notice  was  given  to  all  persons 
interested.  If  any  wrong  was  done  to  any  property-owner  or  person, 
or  corporation  claiming  rights  to  or  in  the  property,  there  was  ample 
opportunity  for  appeal  to  the  courts,  and  for  substantial  redress. 

It  is  hardly  necessary  to  repeat  that  the  commissioners  are  stren^ 
uously  opposed  to  all  schemes  that  are  in  any  way  intended  to  permit 
private  persons  or  corporations  to  obtain  rights  within,  or  to  encroach 
upon  the  Reservation.   That  such  measures  should  be  presented  to  the 
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Legislature  with  any  prospect  of  favorable  consideration  is  unaccount- 
able, especially  in  view  of  the  expressed  opinions  of  the  autjiorities 
distinctly  charged  with  the  protection  and  preservation  of  this  property 
of  the  State. 

It  would  seem  to  be  the  duty  of  the  commissioners  to  take,  if 
possible,  a  more  determined  attitude  than  ever  in  opposition  to  all 
measures  of  this  sort.  With  reference  to  diversions  of  the  water  of 
the  river,  they  maintain  that,  as  the  boundary  of  the  Reservation 
extends  to  the  line  that  divides  the  United  States  from  the  Dominion 
of  Canada,  it  is  their  duty  to  protest  against  the  drawing  off  of  the 
water  into  canals  and  tunnels,  as  directly  tending  to  work  injury  to 
the  property  of  the  State  and  its  sublimest  spectacle. 

The  method  by  which  it  is  possible  to  inflict  the  greatest  injury 
upon  the  Reservation  and  to  diminish  the  value  of  the  State's  prop- 
erty at  Niagara  has  been  referred  to  in  previous  reports ;  and  that  is, 
to  grant  to  private  cor[)orations  the  right  to  divert  the  waters  of  the 
Niagara  river  above  the  Falls,  by  drawing  off  suflScieut  quantities  of 
which,  it  will  not  be  very  long  before  the  volume  going  over  the 
American  fall  will  be  noticeably  diminished.  If  the  Falls  cease  to  be 
attractive  by  reason  of  the  diminution  of  the  volume  of  water ;  if, 
instead  of  being  the  most  stupendous  of  all  the  world's  cataracts, 
they  become  reduced  and  disappointing,  it  can  readily  be  seen  that  the 
usefulness  and  attractiveness  of  the  Reservation  will  become  seriously 
impaired. 

It  need  hardly  be  repeated  that  the  American  fall  will  suffer  much 
more  from  diversions  on  the  American  side  than  the  Horseshoe  or 
Canadian  fall. 

Eight  corporations  claim  to  have  already  secured  the  right  to  divert 
the  waters  of  the  upper  Niagara,  and  without  contributing  a  dollar  by 
way  of  compensation. 

That  these  grants  are  indefensible  and  antagonistic  to  the  public 
interest,  would  seem  to  require  no  demonstration.    And  it  is  not 
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unreasonable  to  qnestion  the  existence  of  the  moral  or  legal  right  to 
gfant  to  priyate  corporations,  without  compensation,  what  belongs  to 
tlMi  people.  But  what  has  already  been  done  at  the  urgency  of  private 
ipeoQlatorB  may  be  repeated,  the  more  especially  as  the  efforts  made 
to  eeenre  in  the  new  Constitution  a  clause  prohibiting  such  action, 
were  uDsuccessful. 

The  Commissioners  of  the  Queen  Victoria  Niagara  Falls  Park  have 
gruited  to  one  corporation,  at  least,  the  right  to  divert  the  water  on 
the  Canadian  side  of  the  river,  as  well  as  to  erect  structures  and  dig 
a  tnnneL  But  for  this  grant  or  concession  they  have  exacted  what 
wot[ild  seem  to  be  a  somewhat  insufficient  and  inadequate  compensation. 

The  commissioners  are  not  informed  whether  such  action  on  the 
part  of  the  Ontario  authorities  has  met  with  public  approval  on  the 
Canadian  side.  But  whether  or  not  the  Canadian  people  approve  of 
the  eventual  injurj'  to  the  Queen  Victoria  Park  and  the  diminution  of 
the  How  at  the  Falls,  they  can  at  least  commend  their  commissioners 
for  having  the  sagacity  to  secure  for  the  rights  granted  at  least  some 
remuneration. 

But  whether  compensation  is  exacted  or  not,  such  diversions  are 
likely  to  work  injury  to  the  Falls,  and  the  time  may  come  when  the 
great  spectacle,  unequalled  as  it  is  and  so  famous  not  in  this  country 
only, but  throughout  the  civilized  world,  will  cease  to  be.  an  attraction. 

If  the  State  of  New  York  and  the  Province  of  Ontario  fail  to  inter- 
pose for  the  protection  of  the  great  cataract  from  threatened  injury, 
the  question  arises  wliether  protection  can  not  be  insured  by  the  inter- 
vention of  the  governments  of  the  two  nations  whose  territories  are 
bounded  by  these  waters. 

There  is  no  doubt  that  the  Niagara,  though  a  tideless  river,  and  one 
in  which  navigation  is  interrupted  by  rapids  and  falls,  is  a  public  and 
navigable  stream  or  watercourse,  a  watercourse  that  carries  the  dis- 
charges of  the  four  great  lakes  into  the  fifth.  Again,  the  Niagara  is 
an  international  boundary  stream.     Through  it  runs  the  imaginary 
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boandary  line  that  separates  the  United  States  from  the  Dominion  of 
Canada.  This  fact  and  the  fact  that  it  is  a  public  navigable  stream, 
secure  to  the  federal  government  jurisdiction  over  its  waters,  either  to 
prevent  excessive  diversions  on  the  Canadian  side,  or  to  enter  into 
relations  with  the  government  of  Great  Britain,  in  order  to  effect,  by 
treaty  or  convention,  the  preservation  of  the  Falls  of  Niagara.  The 
•Niagara,  on  the  American  side  of  the  boundary  line,  is  subject  to  the 
control  of  Congress  and  to  the  admiralty  jurisdiction  of  the  United 
States  courts  under  the  Constitution. 

The  right  to  control  the  waters  of  a  river  which  is  a  boundary 
between  two  countries,  belongs  to  both  countries.  This  right  is  inci- 
dental to  sovereignty.  The  withdrawal  of  excessive  quantities  of 
water  by  one  country  would  naturally  give  rise  to  complaint  from  the 
other.  Should  Canada  or  Ontario  authorize  or  permit  the  diversion 
of  a  sufficient  quantity  of  the  water  of  the  upper  Niagara  to  inflict 
injury  upon  the  opposite  bank,  or  the  riparian  owners  thereof,  it  would 
be  incumbent  upon  the  federal  government  to  remonstrate  and  prevent 
it.  The  State  of  New  York,  it  need  hardly  be  said,  can  not  enter  into 
negotiations  with  a  foreign  power. 

While  it  is  true  that  the  State  of  New  York  is  the  owner  of  the 
river-bed  to  the  boundary  line,  it  can  hardly  be  questioned  that  the 
United  States,  through  the  executive,  in  the  exercise  of  the  treaty- 
making  power  appertaining  to  sovereignty,  can  enter  into  an  agree- 
ment with  Great  Britain  to  prevent  the  further  diversion  of  the  water 
of  the  upper  Niagara. 

The  cataract  being  so  unique  a  spectacle,  and  belonging,  one  may 
say,  to  the  human  race,  the  nations  within  whose  boundaries  it  lies 
may  be  regarded  as  trustees  for  its  protection  and  preservation,  and 
therefore  it  becomes  obligatory  upon  them  to  see  to  it  that  private 
corporations  shall  not  be  permitted  to  diminish  its  grandeur. 

If  the  United  States  and  Great  Britain  refuse  to  interpose,  there  is 
nothing  to  prevent  the  State  of  New  York  and  the  Province  of  Onta- 
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rio  from  drawing  off  so  much  of  the  water  of  the  apper  Niagara  as  to 
make  the  cataract  practically  disappear. 

But  inasmuch  as  natural  objects  of  great  fame  and  dignity  are  now 
regarded  by  enlightened  people  as  entitled  to  governmental  protection, 
and  States  as  under  an  implied  trust  or  obligation  to  preserve  them 
for  the  benefit,  instruction  and  pleasure  of  the  people,  it  would  seem 
to  be  the  most  natural  and  proper  course  for  the  two  governments 
to  agree  that  hereafter  the  protection  required  and  expected  shall  be 
accorded. 

Whether  or  not  the  diversions  authorized,  or  claimed  to  be  author- 
ized, will  have  a  serious  effect  upon  the  cataract,  need  not  be  here 
discussed.  So  long  as  the  upper  river  remains  beyond  the  pale  of 
international  protection,  there  is  constant  danger  to  the  cataract. 

If,  to  cultivated  men  both  in  this  country  and  in  England,  it  seemed 
to  be  reprehensible  for  the  State  of  New  York  and  the  Province  of 
Ontario  to  permit  the  banks  and  islands  of  the  Niagara,  adjacent  to 
the  Falls,  to  remain  under  private  control,  with  all  the  concomitant 
and  inevitable  defacements,  unsightlinesses  and  injuries  to  the  scenery, 
what  shall  be  said  when  they  grant  away  to  private  corporations  the 
right  to  divert  large  volumes  of  the  water  of  the  upper  Niagara,  and 
thus  lay  profane  hands  upon  the  great  cataract  itself? 

Surely,  here  is  an  opportunity  for  the  two  governments,  in  the  exer- 
cise of  the  power  which  appertains  to  them  as  sovereigns,  to  interpose, 
and  as  trustees  for  the  peoples  of  both  countries  and  for  mankind,  to 
decree,  that  hereafter  such  diversions  shall  cease  ;  that  the  Falls  of 
Niagara  shall  be  preserved  in  all  their  natural  grandeur,  in  order  that 
men  of  all  nations  m^^y  resort  thither  for  ediOcation  and  delight 
henceforth  and  forever. 
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The  monthly  receipts  from  the  Reservation  were  as  follows 


October . . . 

November 

December 


JaDuary  . . 
February  . 

March 

April 

May 

June 

July 

August 

September 


Total 


DATE. 


1894. 


1895. 


From  the 

Inclined 

Railway. 


$214  20 
55  65 
40  35 


25  65 
9  05 


32  80 

203  70 

467  15 

1,016  30 

1,969  75 

906  25 


$4,940  85 


From 
rentals. 


$550  00 
570  00 
970  00 


$2,090  00 


Dividends 
from 

Cataract 
Banlc. 


$56  69 


28  34 


113  38 


56  69 


$255  10 


Interest  on 
balances 
in  bank. 


$42  28 


44  38 


52  01 


23  39 


$162  06 

255  10 

2,090  00 

4,940  85 


$7,448  01 


Monthly  pay-rolls  have  been  as  follows : 


date. 


Amounts. 


1894. 

October 

November 

December 

1895. 

January  

February 

Marcb 

April 

May 

June 

July 

AuguAt 

September 


$1,477  41 
2,222  05 
1,145  29 


1.198  05 

1.199  42 
1,179  66 
1,438  42 
1,498  41 
1,863  17 
1,475  16 
1,478  05 
1,470  16 


$17,645  25 


Supple- 
mentary. 


$52  50 


1,012  37 
437  50 


$1,502  37 


Total. 


$19,147  62 
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Expenditures,  as  per  abstract  (maintenance),  were  as  follows  : 

Abstract     LXXXVII $2,176  92 

Abstract  LXXXVIII 4,508  43 

Abstract      LXXXIX 2,055  50 

Abstract                 XC 2,864  52 

Abstract               XCI 7,485  62 

Abstract              XCII 1,507  18 

Alistract           XCIII 25  00 

Abstract            XCIV 5,037  06 

Total $25,660  23 

Improvement  abstracts  as  follows : 
Abstract    X.     Series  D $1,167  97 

Abstract  XL     Series  D 9  19 

$1,177  16 

Abstract    II.     Series  E $3,012  62 

Abstract  III.     Series  E 572  54 

Abstract  IV.     Series  E 28  44 

3,613  60 

Abstract     I.    Series  F $2,54178  2,54178 

Total $7,332  54 


Tbe  receipts  and  earnings  of  the  Reservation  have  been  sent  to 
the  State  Treasurer  monthly,  and  interest  on  balances  in  the  Manu- 
facturers and  Traders'  Bank,  Buffalo,  has  been  remitted  to  the  same 
official  quarterly. 

The  Comptroller  has  advanced  to  the  commissioners  quarterly  a 
fourth  part  of  the  $25,000  appropriated  by  chapter  054,  Laws  of  1S94. 

Of  the  treasurer's  report  herewith  submitted,  exhibiting  in  detail 
all  receipts  and  disbursements  for  the  fiscal  year  ended  September  .'50, 
18'.)5,  the  following  is  a  summary: 

Balauce  on  hand  October  1,  1894 $3,990  79 

Receipts. 

Inclined  railway $4,940  85 

RenUils 2,090  00 

Intereflt 162  06 

Dividends 255  10 

7,448  01 

From  the  State  treaHury,  chapter  654,  Laws  of  1894 25,000  00 

From  thf  State  treasury,  chapter  726,  Laws  of  1893 1 ,  177  16 

From  the  State  treasury,  chapter  358,  Laws  of  1894 3,613  60 

From  the  State  treasury,  chapter  932,  Laws  of  1895 2,541  78 

Total $43,771  34 
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Payments. 

Pfty-rolls  at  Niagara  (maiiitenanoe) $19, 147  62 

Repairs,  materials,  superiDtendent's  expenses,  etc 5,166  62 

Commissi ouers,  treasurer,  traveling  expeuses,  etc 1,345  99 

$25,660  23 

Remitted  to  State  Treasurer 7,448  01 

Improvements 1,177  16 

Improvements 3, 613  60 

Improvements 2,541  78 

Balance 3,330  56 

Total $43,771  34 

Total  receipts  since  organization  of  commissioners,  1883 $391,765  69 

Total  disbursements 388,435  13 

Total $3,330  56 


The  Legislatare  has  made  appropriations  for  maintenance,  current 

expenses  and  salaries,  as  follows : 

By  chapter  336,  Laws  of  1883 $10,000  00 

By  chapter  656,  Laws  of  1887 20,000  00 

By  chapter  270,  Laws  of  1888 25,000  00 

By  chapter  569,  Lawsofl889 25,000  00 

By  chapter   84,  Laws  of  1890 20,000  00 

By  chapter  144,  Laws  of  1891 20,000  00 

By  chapter  324,  Laws  of  1892 20,000  00 

By  chapter  414,  Laws  of  1893 25,000  00 

By  chapter  654,  Laws  of  1894 25,000  00 

By  chapter  807,  Lawflofl895 25,000  00 

Total $210,000  00 


For  special    Improvements    appropriations    have    been  made    as 

follows : 

By  chapter  570,  Lawsof  1889 $15,000  00 

By  chapter  302,  Laws  of  1891 15,000  00 

By  chapter  356,  Laws  of  1892 15,000  00 

By  chapter  726,  Lawsof  1893.* 25,000  00 

By  chapter  358,  Lawsof  1894 20,000  00 

By  chapter  932,  Laws  of  1895 20,000  00 

Total $110,000  00 
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In  compliance  with  statutory  directions,  the  commissioners  have 
remitted  to  the  State  treasury  the  receipts  from  the  Reservation,  as 
fbilows  : 

From  October  1, 1887,  to  September  30,  1888 $9,331  55 

From  October  1,  1888,  to  September  30,  1889 7,393  77 

From  October  1,  1889.  to  September  30,  1890 7,670  29 

From  October  1,  1890,  to  September  30,  1891 9,327  67 

Prom  October  1,  1891,  to  September  30,  1892 9,823  03 

From  October  1, 1892,  to  September  30,  1893 10,923  85 

From  October  1,  1893,  to  September  30,  1894 9,251  43 

From  October  1, 1894,  to  September  30,  1895 7,448  01 

Total $71,169  60 

The  following  is  ''an  estimate  of  the  work  necessary  to  be  done 
and  the  expenses  of  maintaining  said  Reservation  for  the  ensuing 
fiscal  year,"  ending  September  30,  1896: 

Construction. 
Grading,  pl&Dtiag,  etc • $25,000  00 

Maintenance. 

Salaries,  office  and  traveling  expeuses $4,750  00 

Resserv'ation  police 5,400  00 

Mechauics  and  laborers 7,500  00 

Mat^rialH,  tools,  etc 6,000  00 

Miscellaneous 1,350  00 

Total $25,000  00 

Estimateil  receipts  from  October  1,  1805,  to  September  30,  1896 : 

Inclined  railwaj' $6,000  00 

Cave  of  the  Winds 1,200  00 

Ferry  and  steamboat  landing 750  00 

Carriage  service 100  00 

Bagirage-room 50  00 

Interest 150  00 

Total $8,250  00 

During  the  year  the  shores  of  the  Reservation  have  been  improved 
by  grading,  and  by  planting  so  as  to  fringe  the  banks  in  a  natural  and 
picturesque  manner.  Trees  and  shrubs  have  also  been  planted  along 
the  walks  of  Prospect  Park.  Native  specimens  have  been  chiefly 
used,  and  the  aim  has  been  to  produce  a  wild,  natural  effect,  in  har- 
mony with  the  surrounding  scenery. 
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The  work  of  grading  and  planting  has  been  carried  on  in  accordance 
with  the  advice  of  Samuel  Parsons,  Jr.,  landscape  architect  to  the 
board. 

A  new  shelter  building  on  Goat  Island  was  begun  in  August,  but 
not  having  been  completed  during  the  fiscal  year,  a  further  account  of 
it  will  be  deferred  until  the  next  annual  report. 

A  new  terminal  station  at  tbe  foot  of  the  Inclined  Railway  is  in 
course  of  construction,  and  will  be  more  particularly  referred  to  in  the 
next  report. 

For  a  detailed  account  of  the  work  of  the  year,  the  annual  report  of 
the  superintendent,  which  is  herewith  submitted,  should  be  consulted. 
The  commissioners  have  not  abandoned  hope  of  some  day  having  an 
elevator  on  Goat  Island  in  place  of  the  old  Biddle  stairs. 

The  bridges  that  connect  Bath  Island  and  Goat  Island  with  the 
main  land  have  required  numerous  repairs  and  considerable  expendi- 
tures. They  are  at  present  safe  for  the  ordinary  travel.  But  they 
need  frequent  inspection,  and  may  in  the  near  future  demand  increased 
expenditures 

New  bridges  of  stone  or  steel,  in  place  of  the  old  ones,  would  be  an 
improvement  of  permanent  value.  The  commissioners  have  not  yet 
determined  upon  plans  on  such  bridges,  but  they  are  quite  sure  that 
money  appropriated  for  such  a  purpose  would  be  wisely  expended, 
and  they  respectfully  request  a  special  appropriation  of  $25,000 
towards  these  proposed  structures. 

Respectfully  submitted. 

ANDW.  U.  GREEN, 

President. 
JOHN  M.  BOWERS, 
ROBERT  L.  FRYER, 
WILLIAM  HAMILTON, 
GEORGE  RAINES, 
Commissioner  A  of  the  State  ffesffrvatirn  at  Niagara, 


(' 
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Report  of  the  Superintendent. 


To  the  Board  of  CommisHioners  of  the  Stale  Reservation  at  Niagara : 

Gentlemen.  —  I    respectfully   submit    the  annual  report  of  the 
superintendent. 

The   work  done  during  the  year  includes  the  construction  of  a 

shelter  building  on  Ooat  Island,  the  commencement  of  the  work  of 

constructing  a  terminal  station  at  the  foot  of  the  Inclined  Railway, 

the  completion  of  the  work  of  renovating  the  two  Whipple  arch  iron 

trass  bridges,  the  construction  of  a  boulder  stone  arched  bridge  at  the 

head  of  Willow  Island,  the  filling,  grading  and  planting  of  the  lawn 

below  First  street, ^he  planting  of  the  river  bank  between  Prospect 

Park  and  Mill  slip,  the  grading  of  the  river  bank  between  the  bridge 

to  the  Islands  and  Mill  slip,  planting  at  the  approach  to  Goat  Island 

and    the    approaches  to   the    Luna    Island   bridge,   the   planting   of 

American  elms  along  the  Riverway  and  at  the  approach  to  the  bridge 

to  the  Islands,  the  construction  of  a  gravel  walk  on  the   Riverway 

between  the  northern  entrance  and  Bridge  street,  and  on  the  slope   on 

Goat    Island  leading  to  the  new  Luna  Island  bridge.     The  road   of 

Goat  Island  has  been  Macadamized,  and  the  roads  graveled  on  Bridge 

street,  First  street  and  Mill  slip.     The  river  has  been  deepened  above 

the  mouth   of  the  inlet  which  supplies   the   Inclined  Railway    with 

water.     Retaining  walls  and  paved  gutters  have  been  constructed  at 

the  approaches  to  the  Whipple  arch  bridges,  stone  walks  and  paved 

gutters  constructed  at  Mill  slip  and  at  the  intersection  of  Falls  street 

and   the   Riverway,  the  buildings   repaired   and   painted,  and  other 

incidental  work  performed. 
2 
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Notices  for  sealed  proposals  for  the  erection  of  a  shelter  building 
on  Goat  Island  and  a  terminal  station  at  the  foot  of  the  Inclined 
Railway  were  published  as  directed.  August  seventh  the  contracts 
were  awarded  to  the  lowest  bidders,  to  wit : 

Shelter  building Wm.  Shepard  &  Son $5, 677  00 

Terminal  station R.  D.  Young 8,366  47 


Shelter  Building  on  Goat  Island. 

Work  on  the  shelter  building  was  commenced  August  fifteenth.  The 
building  has  been  completed,  and  the  approaches  filled  and  graded. 

The  building  will  afford  the  public  a  much  needed  and  convenient 
shelter  from  rain. 

It  also  contains  lavatories,  toilet  rooms  and  drinking  fountains. 

A  photograph  of  the  shelter  building  is  herewith  submitted. 

Suitable  shelter  buildings  are  also  needed  at  the  American  Falls 
and  at  the  Horsehoe  Falls  on  Goat  Island,  at  which  points  visitors 
congregate  in  large  numbers  At  times  of  sudden  rain  storms  the 
present  shelters,  at  the  entrance  to  Goat  Island  and  at  the  Three 
Sisters  Islands,  are  too  far  distant  for  the  public  convenience. 

The  Terminal  Station, 

Work  on  the  terminal  station  was  commenced  September  fifteenth. 
It  has  been  much  retarded  by  adverse  winds  which  drench  the  workmen 
with  spray  from  the  Falls.  The  stone  and  brick  work  have  been 
completed,  and  the  rafters  are  in  place.  The  building  will  soon  be 
enclosed,  but  its  completion  before  the  coming  spring  is  very  doubtful. 

Bridges. 

The  coping  of  the  rustic  stone  arched  bridge  at  the  foot  of  Willow 
Island  has  been  completed,  and  the  structure  suitably  planted  with 
vines  and  other  plants. 

A  photograph  of  the  rustic  stone  bridge  is  herewith  submitted. 
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Boulder  Bridge. 

The  wooden  bridge  at  the  head  of  Willow  Island  has  been  removed, 
and  a  single  arch  bridge  constructed,  composed  of  boulders  taken 
from  fields  in  the  outskirts  of  the  city.  The  approaches  to  the  bridge 
have  been  filled  and  graded. 

A  photograph  of  the  boulder  bridge  is  herewith  submitted. 

Bridges  to  the  Islands. 

The  work  of  substituting  iron  for  wooden  needle  beams  and  stringers, 
in  the  two  Whipple  arch  iron  truss  bridges,  has  been  completed.  The 
bridges  have  been  painted,  and  retaining  walls  and  paved  gutters  con- 
structed at  the  ends  of  the  bridges. 

The  bridge  to  Luna  Island  has  been  painted  and  the  bridges  to  the 
Three  Sisters  Islands  repaired  and  painted. 

The  bridge  from  Goat  Island  to  the  First  Sister  Island  is  in  need  of 
extensive  repairs,  and  should  be  replaced  by  a  new  structure. 

Plans  for  a  rustic  stone  arched  bridge  in  that  locality  have  already 
been  submitted. 

Grading  and  Planting. 

The  lawn  bounded  by  Buffalo  avenue,  First  street,  Mill  slip  and  the 
Kiverway,  has  been  filled,  graded  and  planted.  Three  thousand  loads 
of  filling,  mainly  from  excavations  made  for  paving  city  streets,  were 
delivered  without  expense  to  the  State. 

April  twent3'-Dinth,  Samuel  Parsons,  Jr.,  made  an  examination  of 
the  grounds  to  be  graded  and  planted.  The  river  shore  between  Pros- 
pect Park  and  Mill  slip  has  been  restored,  graded  and  planted. 
Loam  for  filling  was  carted  to  the  locality  from  various  parts  of  the 
city.  Rustic  stones  for  restoring  the  shore  to  a  natural  appearance 
were  brought  from  Goat  Island  and  from  fields  in  the  suburbs  of  the 
city,  from  which  sod  for  covering  was  also  carted.  Considerable  labor 
was  required  to  conceal  the  outlet  of  the  Cataract  House  conduit. 

American  elms  have  been  planted  along  the  Riverway  and  at  the 
approach  to  the  bridge  to  the  islands. 


20  Twelfth  Annual  Report  of  the 

Native  shrubs  have  been  planted  in  Prospect  Park  and  in  the 
territory  lately  graded  between  Prospect  Park  and  Mill  slip.  The 
shrubs  were  selected  by  Theodore  Wirth,  landscape  gardener,  after 
consultation  with  Samuel  Parsons,  Jr.,  and  were  planted  by  Mr. 
Wirth  under  the  directions  of  Mr.  Parsons. 

The  rustic  stone  bridge  and  the  boulder  bridge  have  been  suitably 
planted.  The  approaches  to  the  Luna  Island  bridge  have  been  planted 
and  the  banks  at  the  approach  to  Goat  Island. 

Roads. 

The  road  around  Ooat  Island  has  been  Macadamized  with  1,275 
yards  of  hand-broken  stone  and  750  yards  of  gravel.  A  covering  of 
gravel  has  been  placed  on  Bridge  street. 

The  paving  of  Main  street  and  the  Oiling  of  the  lawn  necessitated 
the  raising  of  the  roadways  about  teb  Inches  at  that  point,  in  Mill  slip 
and  in  the  Riverway.  This  was  done  with  gravel  obtained  from 
excavations  made  during  the  winter,  without  expense  to  the  State. 

A  carriage  turn-out  has  been  constructed  in  the  road  on  Goat 
Island,  adjacent  to  the  new  shelter  building. 

The  road  in  Prospect  Park  has  been  widened  and  repaired,  and 
materials  obtained  for  further  repairs  of  the  road  in  Prospect  Park,  on 
the  Riverway  above  First  street,  and  on  Bath  Island,  in  the  coming 
spring  as  soon  as  the  weather  will  permit. 

Walks. 

The  plank  walks  which  remained  on  the  west  side  of  the  Riverway, 
below  Bridge  street,  have  been  removed  and  gravel  walks  ten  feet  wide 
constructed.  A  gravel  walk,  according  to  the  plan  adopted,  has  been 
constructed  between  Bridge  street  and  Mill  slip  in  the  territory  lately 
graded.  A  stone  walk,  curb  and  gutter  have  been  constructed  in  Mill 
slip ;  stone  gutters  constructed  at  the  intersection  of  Falls  street  and 
the  Riverway,  and  the  stone  crosswalks  at  that  point  relaid.  In  the 
Riverway,  along  the  new  gravel  walks,  a  margin  eight  feet  wide  has 
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been  filled  and  sodded,  and  the  old   picket  fence  at  Prospect   Park 
removed. 

The  removal  of  the  old  picket  fence  at  Prospect  Park  has  greatly 
improved  the  appearance  of  the  Reservation.  The  grounds  in  the 
locality  are  very  attractive  and  are  more  largely  frequented  than  any 
other  portion.  The  road  at  that  point,  leading  from  the  islands  to 
the  upper  Suspension  bridge,  is  the  most  frequented  driveway  in  the 
city,  and  should  be  kept  fre^  from  street  railroads,  which  would 
destroy  its  beauty  and  excellence  as  a  driveway. 

r 

Inclined  Railway. 

The  low  water  in  the  river  threatened  to  cut  off  the  supply  for  the 
operation  of  the  Inclined  Railway.  To  obviate  this,  the  inlet  pier 
woald  have  to  be  again  extended,  or  several  ledges  of  rock  in  the  bed 
of  the  river,  above  the  mouth  of  the  inlet,  removed.  As  the  inlet  pier 
is  alread}^  a  disfigurement  in  the  locality,  the  latter  course  has  been 
adopted.  The  ledges  of  rock  have  been  blasted  out  and  a  sufficient 
supply  of  water  obtained,  although  all  of  the  rock  which  has  been 
blasted  has  not  yet  been  removed.  "* 

The  machinery  and  water  gate,  in  the  Inclined  Railway  building, 
have  been  repaired,  and  a  new  cable  purchased  for  the  railway. 

Pending  the  construction  of  the  new  terminal  station,  temporary 
waiting  rooms  were  constructed  at  the  bottom  of  the  Inclined 
Railway. 

During  the  late  severe  winter  the  accumulations  of  the  ice  at  the 
foot  of  the  Inclined  Railway  and  on  the  railway  structure  were  so 
great  that  at  times  it  was  not  considered  prudent  to  allow  visitors  to 
descend.  The  operation  of  the  Inclined  Railway  was  entirely  sus- 
pended from  February  twenty-sixth  to  April  twelfth. 

The  lack  of  proper  accommodations  at  the  foot  of  the  railway  and 
the  building  operations  in  progress  have  also  tended  to  lessen  the 
receipts  from  the  Inclined  Railway  for  the  current  year. 
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The  seemingly  dangerous  condition  of  tbe  cliff  near  the  Inclined 
Railway  structure  has  been  brought  to  the  notice  of  the  President  of 
the  board. 

Electric  Lighting. 

The  removal  of  the  fence  on  the  Riverway  has  caused  Prospect 
Park  to  be  frequented  in  the  evening  by  visitors  and  citizens  much 
more  than  formerly.    Difficulty  is  experienced  in  walking  or  driving 

m 

in  the  grounds  after  sundown,  and  the  necessity  for  lighting  the 
grounds  is  constantly  increasing.  A.  proposal  was  received  from 
Charles  N.  Owen  and  S.  M.  Brooks  to  light  Prospect  Park  free  of 
charge,  and  a  similar  proposal  from  the  Buffalo  and  Niagara  Falls 
Electric  Light  and  Power  Company.  August  ninth  the  proposal  of 
the  Buffalo  and  Niagara  Falls  Electric  Light  and  Power  Company 
was  accepted  by  the  executive  committee.  A  form  of  license  which 
had  been  submitted  to  the  President,  and  amended  by  the  Attorney- 
General  of  the  State,  was  handed  to  the  manager  of  the  electric  light 
company.  A  number  of  poles  and  a  quantity  of  wire  have  been 
placed  in  Prospect  Park,  but  the  license  has  never  been  executed  and 
nothing  farther  has  be^n  done  by  the  electric  light  company. 

Legislative  Investigation. 

The  sub-committee  of  the  Legislative  investigating  committee 
visited  the  Reservation  March  second,  and  made  an  investigation  into 
the  management  of  the  Reservation  affairs.  The  chairman  of  the 
executive  committee  and  the  superintendent  were  in  attendance. 
The  books  and  papers  of  the  Reservation  and  all  possible  information 
were  placed  at  the  disposal  of  the  committee.  A  tour  of  the  grounds 
and  an  inspection  of  the  buildings  and  bridges  were  made,  and  the 
committee  informed  of  the  work  done  since  the  establisliment  of  the 
Reservation,  and  the  needs  and  requirements  for  its  future  mainte- 
nance and  improvement 
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The  Street  Railroad  Bill. 

April  twenty-fourth,  by  direction  of  the  President,  the  superin- 
tendent went  to  Albany  and  appeared  before  the  railroad  committees 
of  the  Senate  and  Assembly  in  opposition  to  the  passage  of  a  bill, 
entitled  ^  An  act  to  confirm  the  right  of  way  of  the  Niagara  Falls 
and  Suspension  Bridge  Railway  Company,"  and  intended  to  permit 
the  operation  of  a  street  railroad  in  a  portion  of  the  Riverway  which 
is  more  largely  used  as  a  driveway  than  any  other  part  of  the  Res- 
erration.  The  superintendent  also  brought  the  matter  to  the  attention 
of  the  (Governor  and  the  Attorney-General  of  the  State. 

The  bill  was  not  reported  from  the  committee  in  either  branch  of 
the  Legislature. 

A  copy  of  the  proposed  law  is  herewith  submitted. 

Water  Supply. 

Correspondence  between  the  superintendent  and  the  Niagara  Falls 
Water  Works  Company,  concerning  the  account  for  water  furnished 
for  the  use  of  the  Reservation,  is  herewith  submitted.  The  account 
has  been  paid  to  June  1,  1893.  Since  that  date  no  account  has  been 
rendered,  although  it  has  been  requested  b}'^  the  superintendent  each 
year. 

The  mains  for  water  service  in  Prospect  Park  and  on  Goat  Island 
are  surface  pipes,  and  the  supply  is  shut  off  during  the  winter  season. 
The  need  of  a  general  plan  for  an  adequate  water  service  for  the 
Reservation  grounds  and  buildings,  is  now  apparent. 

An  Elevator  Wanted  at  the  Cave  of  the  Winds. 

The  waiting  rooms  and  winding  staircase  at  the  Cave  of  the  Winds 
have  received  the  usual  repairs  during  the  year.  The  dressing  rooms 
are  inadequate  and  unsuitable.  Better  accommodations  should  be 
provided  for  the  traveling  public. 

The  Biddle  staircase  has  been  examined  and  pronounced  safe,  but 
it  is  old  and  dilapidated  in  appearance,  and  affords  but  a  fatiguing 
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method  of  obtaining  the  unrivalled  view  of  the  Falls  from  below. 
It  should  be  replaced  by  a  commodious  elevator,  with  a  free  stairway 
attached.  Such  an  elevator,  operated  for  a  fee  of  five  cents  up  or 
down,  would  furnish  an  estimated  revenue  of  $5,000  a  year  to  the 
State,  which  with  the  present  income,  mainly  derived  from  the  Inclined 
Railway,  would  in  time  render  the  Reservation  self-sustaining. 

Employes. 

The  regular  force  employed  consists  of  ten  men,  to  wit :  One  super- 
intendent, one  clerk,  six  police  gatemen  and  caretakers  and  two 
Inclined  Railway  men. 

The  following  is  a  statement  of  the  number  of  foremen,  teamsters 
and  laborers  employed  on  maintenance  and  on  works  of  improvement 
during  the  months  of  the  year  ending  September  30,  181)5 : 
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Exclusive  Livery  Privileges, 

The  legality  of  the  exclusive  livery  privileges  granted  by  the  rail- 
road companies  has  not  yet  been  decided  by  the  Court  of  Appeals. 
The  manager  of  the  livery  business  has  continued  to  also  manage  the 
elevator  bazaar  and  photograph  business  at  Table  Rook  on  the 
Canadian  side,  to  which  passengers,  obtained  by  solicitation  on  the 
railroad  trains  on  the  American  side,  are  systematically  and  expe- 
ditiously conducted.  Visitors  so  intercepted  on  the  railroad  trains, 
are  not  aware  that  the  elevator,  bazaar  and  photograph  business  are 
managed  in  combination  with  the  livery  privileges.  The  result  of  this 
system  is  to  deceive  the  traveling  public,  to  destroy  fair  competition 
in  business  and  to  create  and  uphold  a  monopoly  of  the  most  vicious 
character. 

Reservation  Carriage  Service. 

The  Reservation  Carriage  Service  has  been  oi)crated  very  success- 
fully during  the  year.  The  traveling  public  are  now  generally  aware 
of  the  existence  of  such  a  service,  and  are  glad  to  give  it  their 
patronage.  Eight  carriages  have  been  in  operation  during  the  year. 
In  view  of  the  privileges  enjoyed  by  the  carriage  service,  it  is 
important  that  it  be  kept  free  from  combination  with  liveries,  hotels, 
stores,  toll  places,  railways  and  so-called  excursion  companies. 

Some  of  the  carriages  in  use  are  heavy  and  cumbersome,  and  can 
with  advantage  be  replaced  by  lighter  vehicles,  which  would  render 
the  service  more  expeditious  and  efficient. 

Licensed  Carriage  Drivers. 
Ten  complaints  have  been  made  by  visitors  against  licensed  carriage 
drivers.  Two  drivers  have  been  excluded  from  the  Reservation  for 
violation  of  the  ordinances  of  the  commissioners.  Public  carriage 
stands  have  been  permitted  on  the  River  way,  and  two  carriages  at  one 
time  have  been  allowed  to  stand  on  Bridge  street,  and  two  on  Falls 
street ;  the  privilege  is  subject  to  revocation  upon  cause  of  complaint. 
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The  carriage  stand  on  the  Riverwaj,  between  Falls  street  and  Niagara 
street,  have  been  the  subject  of  complaint  on  the  part  of  property 
owners  on  the  opposite  side  of  the  Riverwaj.  A  carriage  stand  at 
that  point  is  in  many  ways  objectionable,  and  it  may  be  well  to  abolish 
it,  or  at  least  to  limit  the  number  of  carriages  which  shall  occupy  it 
at  one  time- 
Number  of  Visitors. 

The  number  of  visitors  during  the  year  was  below  the  average,  and 
is  estimated  at  500,000.  The  excursion  travel  was  slightly  below  that 
of  last  year,  there  being  4,571  railroad  cars  bringing  an  estimated 
nnmber  of  274,260  persons. 

The  construction  of  the  electric  railroad  on  the  Canadian  side  for  a 
time  materially  reduced  the  excursion  travel  to  the  State  Reservation. 
The  Gorge  Electric  Railroad,  just  opened  on  the  American  side,  may 
largely  restore  the  former  condition  of  affairs.  It  is  also  expected 
that  the  electric  railroad  from  Buffalo,  whicli  brings  its  passengers  to 
the  entrance  of  the  Reservation,  will  largely  increase  the  number  of 
visitors. 

The  Cave  of  the  Winds. 

During  the  year  visitors  have  been  conducted  through  the  Cave  of 
the  Winds  by  George  W.  Wright,  lessee.  In  the  cave,  additional  safe 
guards  for  visitors  have  been  provided.  About  the  average  number 
of  tourists  visited  the  cave.  As  the  locality  is  between  the  American 
and  the  Horseshoe  Falls,  the  view  is  unparalleled ;  but  the  winding 
stairway  leading  to  it  is  so  unsuitable  and  fatiguing,  that  very  few 
visitors  are  able  to  enjoy  the  beauty  of  the  scenery  below  the  high 
bank.  A  walk  can  easily  be  constructed  along  the  edge  of  the  water 
between  the  American  and  the  Uorseshoe  Falls,  which,  if  a  suitable 
elevator  was  provided,  would  undoubtedly  be  a  point  of  great  resort 
and  of  surpassing  interest  to  visitors. 
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Steamboat  Landing. 

The  steamboat  landing  has  been  leased  and  kept  in  repair  by  the 
**  Maid  of  the  Mist "  Steamboat  Company  during  the  year.  Only  one 
boat  has  been  in  operation.  The  second  boat  has  not  been  used, 
because  of  the  moderate  volume  of  travel  and  the  low  water  prevailing 
at  the  dock. 

Receipts. 

The  receipts  of  the  superintendent  from  all  sources  during  the  fiscal 
year  have  been  $7,285.95,  to  wit:  Inclined  Railway,  $4,940.85;  rent- 
als, $2,090  ;  dividends  from  the  receiver  of  the  Cataract  bank,  $255.10. 

The  stoppage  of  the  Inclined  Railway  from  Februaryi  twenty-sixth 
to  April  twelfth,  because  of  the  dangerous  accumulation  of  ice  and 
the  work  of  building  the  new  terminal  station,  have  tended  to  lessen 
the  receipts  from  the  Inclined  Railway  during  the  past  year.  The 
new  terminal  station,  when  completed,  will  give  better  accommoda- 
tions than  were  ever  before  afforded.  The  electric  railroad  from 
Buffalo  and  Lewislon  will  increase  the  volume  of  travel,  and  it  is 
probable  that  the  receipts  for  the  coming  year  will  be  greater  than 
those  of  any  year  siLce  the  establishment  of  the  ReseAation. 

Tabular  Statement. 

Detailed  statements  of  the  receipts  and  expenditures  by  the 
superintendent,  the  amount  of  the  pay-rolls  for  each  month  and  the 
classification  of  the  pay-rolls  and  accounts  are  herewith  appended. 

Respectfully  submitted, 

THOMAS  V.  WELCH, 

Superintendent, 
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Excursions  for  1894-1895. 


Diate. 


1894. 
Oct.        2 


8 

9 

19 

21 

28 


1895. 


May 


5 

8 

12 

19 


20 
22 

24 

25 
26 
30 


J  U  11(5  2 


7 

9 

11 
13 
14 


WHERE  FROM. 


AllentowD,  Pa.,  via  Lebigh  Valley  R.  R 

Newton's  excursion,  via  W.  N.  Y.  &  Pa.  Ry... 

Rochester,  N.  Y.,  via  West  Shore  R.  R 

Buffalo,  Lockpori  and  vicinity,  via  N.  Y.  C. 

R.  R 

Rochester,  via  Erie  Ry 

Buffalo,  N.  Y.,  Orphens  singing  society 

Reading,  Pa,  Hose  company  No.  1 

New  York  State  Saperintendentsof  Instrnction. 

Buffalo,  Lockport  and  vicinity 

Bost-on   Mass.,  special  partv 

Buffalo,  Rochester  and  LooKport 


Lockport,  N.  Y.,  Union  schools,  Arbor  Day 

Boston,  Mass.,  Raymond  party 

Buffalo,  N.  Y.,  via  Erie  Ry 

Boston,  Mass. ,  Raymond  party 

Jamestown,  N.  Y.,  via  W.  N.  Y.  &  Pa.  Ry 

Prescott's  excurxion,  via  Erie  Ry 

Buffalo,  N.  Y..  viaN.  Y.  C.  R.  R 

Roch<'ster  and  Batavia^  via  Erie  Ry 

New  York  city,  excursion  retail  coal  dealers.. 

Buffalo,  N.  Y,  B.  P.  O.  of  Elks 

Reunion  Twenty-eighth  regiment 

Excursion  U.  S.  army  surgeons 

Queenston,  Out.,  Canadian  encampment 

Toronto,  Ont 

Buffalo,  N.  Y.,  Railroad  piisaenger  agents 

Buffalo,   N.   Y.,   via   N.   Y.   C,    Erie   &   West 

Shore  R.  R 

D(;c<»ration  Day  excursion,  via  N.  Y.  C.  &  M.  C. 

and  Lehigh  Valley  R.  R 

Rochester,  N.  Y.,  via  Erie  R.  R 

Jamest-owu,  via  Erie  R.  R 


Buffalo,  N.  Y. ,  via  Erie  Ry 

Lehigh   Valley,   Writer's' club,  Lehigh   Valley 

R.  R \ 

Rochester,  N.  Y  ,  via  West  Shore  R.  R 

Buffalo,  N.  Y.,  via  N.  Y.  C.  R.  R 

Lockport,  via  N.  Y.  C.  «fc  Erie 

Iroquois  Co.,  Ill 

Buffalo,  N.  Y,,  company  soldiers.  Fort  Niagara. 
Janiestown,  N.  Y.,  Swedish-Lutheran  society.. 

Rochester  and  Monroe  Co.  Union  schools 

Binghamton  and  Carbondale,  via  Erie  Ry 

Buffalo,  Rochester  and  Lockport 

York  Co.,  Ont ,  Council 

Lindsay,  Ont.,  Odd  Fellows 

Boston,  Mass 

New  York  city  bowling  club 


Numt>er 

Estimated 
number 

of  can. 

of  visitors. 

8 

480 

8 

480 

7 

420 

13 

780 

7 

420 

6 

360 

2 

120 

3 

180 

15 

900 

2 

120 

12 

720 

4,980 

30 

1,8C0 

9 

540 

3 

180 

8 

4b0 

4 

240 

4 

240 

6 

360 

2 

120 

3 

180 

4 

240 

2 

120 

4 

240 

4 

240 

3 

180 

2 

120 

10 

600 

40 

2,400 

6 

360 

8 

480 

152 

9,120 

2 

120 

5 

300 

6 

300 

20 

1,200 

8 

480 

7 

420 

1 

60 

4 

240 

10 

600 

11 

660 

25 

1,500 

2 

120 

4 

240 

4 

240 

1 

60 
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KTCCTTRSIOVS— (Continued). 


Date. 


1895. 
July       3 


6 

7 

8 
9 


10 


11 

13 
U 


16 
17 


18 
19 


20 


WHERE  FROM. 


Buffalo,  N.  Y.y  via  Steamer  Pilgrim 

Grimslj,  Ont.,  Tia  G.  T.  Ry 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

Buffalo,  N.  Y,f  Carpenters'  art  sketch  party.. 

Boston,  Mass.,  Raymond  excursion 

Buffalo,  Rochester  and  Lookport 

Carbondale,  Pa 

Jamestown,  N.  Y 

Homellsville,  N.  Y 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

Botttoii,  Mass.,  Raymond  party 

Boston,  Mass.,  Christian  Endeavor  society 

Lehigh  Valley,  via  L«^bigh  Valley  By 

Boston,  Mass.i  Christian  Endeavor  society 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

Baffjilo,  N.  Y.,  via  Erie  Ry 

Toronto,  Ont.,  8aint  Paul  de  Vincent  society.. 

Boston,  Mass.,  Christian  Endeavor  society 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

Buffalo,  N.  Y.,  via  Erie  Ry 

Boston,  Mass.,  Christian  Endeavor  society 

Homellsville,    N.   Y.,    Ladies'    Unity    lodge, 

locomotive  firemen 

Bnff&lo,  N.  Y.,  Paper  bag  manufaeturers 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

T(»ronto,  Ont.,  Elm  M.  E.  church 

Buffalo,  N.  Y.,  M.  E.  church  S.  8 

Rochester,  N.  Y.,  via  West  Shore  R.  R 

Toronto,  Ont.,  via  Steamer  Cibola 

Akron,  N.  Y.,  via  N.  Y.  C   R.  K 

Erie,  Pa.,  First  M.  E.  church  society 

Buffalo,   N-.   Y.,  Seneca  Street  M.   E.   church 

society 

Toronto,  Ont.,  Colin  M   F.  Co 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

Jamestown  and  Ridgeway 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

JaiiieHtown,  N.  Y.,  Gracius  singing  society 

Erie  Ry.,  along  the  line 

Western  N.  Y.  &  Pa.  Ry.,  along  the  line 

Harrington  party  (speciMl) 

Buffalo,  Rochester  and  Lockport 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

Toronto,  Out.,  via  Steamer  Chippewa 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

Toronto,  Out.,  via  Steamer  Chippewa 

Hamilton,  Ont.,  G.  T.  Ry 

Toronto,  Ont.,  Commercial  travelers 

Dunkirk,  N,  Y.,  via  Allegheny  Ry 

Buffalo,  N.  Y.,  opening  Gorge  Ry 

Pennsylvania  State  editorial  association 

Detmit,  Mich.,  Press  club 

Buffalo.   N.   Y.,  National   association   railroad 

baggage  agents.... 

C.  H.  &  D.  Ry.,  along  the  line  (five  sees.) 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

Toronto,  Out.,  King  Street  Trinity  church 

Chautauqua,  Newton's  excursion 


Number 
of  cars. 


6 

5 

1 

1 

2 

200 

10 

9 

8 

10 

14 

22 

18 

20 

8 

3 

8 

10 

3 

2 

45 

2 
4 

8 
4 
6 
7 
2 
1 
9 

4 

4 

1 

6 

9 

10 

15 

10 

1 

65 

4 

5 

19 

10 

6 

5 

6 

4 

6 

15 

5 

45 

6 

8 

lU 


Estimated 

number 

of  visitors. 


360 

300 

60 

60 

120 

12,000 

600 

540 

480 

600 

840 

1,320 

1,080 

1,200 

480 

180 

480 

too 

180 

120 

8,700 

120 
840 
480 
240 
360 
420 
120 
60 
540 

240 
240 
60 
860 
540 
600 
900 
600 
60 

3,900 
240 
300 

1,140 
600 
^60 
300 
360 
240 
360 
900 

300 
2,700 
360 
480 
600 


TwHi^mi  AitKVAt,  Bbpobt  ow  tbb 

WIIKKK  riU>M. 


KHn,  l'ri..(!.  M,  B.A.  »o<!li.ty 

Iliifrulo,  N.  Y.,  irulf  ltr>ll.l»y  •■xnunli 

riiiHulo,  N.   v..   irMir   Itulldny  oxcuraion,  via 

Hli'ntimi'l-lltfrliii 

'roriiiiiii,  llnr,,  vin  Miamiitir  Cliliiiiov 
lliitl'olii,  I(iH'lii'iii<r  ikiiil  l.CMikiiorl. . . 

Illlffi.1.1,  vln  Krinlly 

lUilTulii,  vU  Hu'itiiiiT  I'llitHm 

T< I»,  <>t,t,.  A,  I).  U.  AV.  nwlcty. 

Iliitnilx,  N.  v.,  vIk  H.  \i.  &  I>*.  Kv. 
lliitTxIii,  N,  v.,  lUiillol  Khiiroli  aiirV'l 

riniii»Hii( 


■■'       ■    1*1.1,  •   '■  "       "- 


-.  M'i, 


U-)il|tli  V«ll«.v  K7.. 


IInHIiiiiX' 
rixiutHmii 
llMlTitl»,  N.  v.,  vkSi<<»uicr  I'DKriin.. 

ItiifllvalKr 

IIiiITmUi,  l{iii-hml<>T  »uil  liuvkiHirt 

Ititttnlo.  vU  It.  h'.  A   I'lil*.  K.V 


**     tlnrtliU..  N.  v..  SI.  ViM.'«i.('»  On'l>"M  A«J  lum  - 

tiwItMlm  N.  v..  t  la  it|ii<Mui>r  IIIhtiiu 

IVivuiiv  t><i|..  vU  i^iiNtMvr  Ohii'pvwa 

!«l     «•)•%.«,  X.  v..  vi««iUlrw»il 

\#«  IVihl^Mti,  l** 

I  tvt,it«ii,  N.  \..  <)<MmMn  l.uilMmii  rharrh 

t'>n.k^„f\>««r,.  Il„  V.  A  r,  R» 

Vhwir*,  \.  \,,  anil  0*irtK>»*liU<>-  !>» 


tWj.«a»v«.N   \. 

¥!ftKv.  >  \     x.t  

J      fc-v-.  iV,  <«(>V*TO    ^Kf  •vr**        

«W     AA55>.     Ik.-.^.!  ..V.-lfWW 

;l^.!.n^  \'MC,    imj^t^tr.    %^>m«»j>    saajifj^ 


Sur-«.\.  y*,4tr-m 


-   <v    >     XI 
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BXCUBSIONS  —  (Continued). 


Date. 


1895. 
Ang.     19 


20 


21 


22 


23 


24 


25 


26 
27 


28 


29 


WHERE  FROM. 


London,  Ont.,  civic  holiday 

St.  Catherines,  Ont.,  via  G.  T.  Ry 

Toronto,  Ont.,  via  Steamer  Chippewa 

Toronto,  Ont.,  via  Steamer  Empress  of  India.. 

Seaforth,  Ont.,  via  G.  T.  Ry 

St.  Thomas,  Ont.,  via  M.  C.  Ry 

Buffalo,  N.  Y.f  via  Steamer  Pilgrim 

London,  Ont.,  via  G.  T.  Ry 

Meriden,  O.,  &  Detroit,  Nlich.,  via  G.  T.  Ry. .. 

South  Bend,  Ind.,  via  Erie  Ky 

Bnffalo,  N.  Y.,  via  Steamer  Pilgrim 

Nickel  Plate  railway  (two  sections^ 

New  York  Central  railroad,  over  old  rood 

Boston,  Mass.,  Knight  Templars'  eonv 

N.  Y.,  P.  A  O.  Ry 

Streator,  Ills,  (two  sections) 

Hinsdale,  O 

Reunion  8th  Heav^  Artilleiy 

Boston,  Mnss.,  Knight  Templars'  couv 

Ottowa,  Ont.,  Knigl^t  Templars' con v 

Springfield,  O.,  Knight  Templars'  conv 

Portsmouth,  O.,  Knight  Templars'  onnv 

Toronto,  Ont.,  Queen  St.  M.  E.  church 

Bnffalo,  N.  Y.,  via  Steamer  Pilgrim 

Columbus,  O •. 

Chautauqua,  N.  Y 

Chautauqua,  N.  Y.,  via  W.  N.  Y.  &  Pa.  Ry 

Bostou,  Mass.,  Knight  Templars' conv 

Stratford,  Ont.,  employes  G.  T.  Ry 

Buffalo,  N,  Y.,  via  Steamer  Pilgrim 

Jackson,  W.  Va.,  Knight  Templars' conv 

Port  Jervis,  via  Erie  Ky 

Carbondale,  Pa. ,  via  Erie  Ry 

Corning  and  Wellsville,  via  Erie  Ry 

Dayton,  O  ,  Knight  Templars 

Kansas  City,  Mo.,  Knight  Templars 

Batavia,  N.  Y.,  A.  O.  of  Hibernians 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

Stratford,  Ont..  via  G.  T.  Ry 

Boston,  Mass.  (en  route  to),  Knight  Templars. 
Boston.  Mass.  (en  route  to),  Kni|:ht  Templars, 

Terre  Haute,  Ind.,  via  Wabash  Ry 

Erie  railway,  via  main  line 

Pittsburir,  Pa.,  via  P.  R.  &  P.  Ry 

N.  Y.  C,  Mich  C.  «fc  West  Shore  Ry 

Erie,  Pa.,  Christian  Endeavor 

B.,  N.  Y.  &  Penn.  R.  R 

B.,  R.  «fe  Pitts.  R.  R 

B.,  L.  &  Western  R.  R 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

Toronto,  Ont.,  via  Steamer  Chippewa 

St.  Catharines,  Ont.,  via  G.  T.  Ky 

Buffalo,  N.  Y.,  freii^bt    agents' conv 

Cleveland,  O.,  special  party 

Brantford,  Ont.,  via  M.  C.  Ry 

Carsonburg,  Ont.,  via  M.  C.  Ry 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

YoungstQwo;  N,  Y.,  Pres.  Cb.  S.  S 


Number 
of  cars. 

number 

of  visltorB. 

5 

300 

4 

240 

14 

840 

10 

600 

6 

360 

8 

480 

4 

240 

6 

360 

12 

720 

9 

540 

4 

240 

22 

1,320 

30 

1,800 

32 

1,920 

9 

540 

19 

1,140 

10 

600 

6 

360 

33 

1,980 

10 

60(1 

10 

60O 

7 

420 

10 

600 

5 

300 

10 

600 

10 

600 

9 

540 

20 

1,200 

45 

2,700 

5 

300 

6 

360 

12 

720 

14 

840 

12 

720 

5 

300 

9 

540 

12 

720 

5 

300 

5 

300 

28 

1,680 

41 

2,460 

19 

1,140 

20 

1,200 

14 

840 

70 

4,200 

10 

600 

10 

600 

10 

600 

10 

600 

9 

540 

5 

300 

1 

60 

4 

240 

6 

360 

5 

300 

4 

240 

1 

60 

3 

180 
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EXCUBSIONS  —  (C&nHnued). 


Date. 


1895. 
Aag.     30 


31 


Sept. 


4 
5 


WHERE  FROM. 


10 


Buffalo,  N.  T.f  Knif^ht  Templars 

Buffalo,  N.  Y.y  via  Steamer  Pilgrim  . 
Buffalo,  N".  Y.,  Detroit  Commandeiy 
Brooklyn,  N.  Y.,  Eagle  newspaper.. 

Toronto  and  Waterloo,  Gnt 

Middlcport.  N.  Y 


Wilkesbarre  and  Scranton,    Pa.,    via   Lehigh 

Valley  Ry 

Buffalo,    Rochester,   Lockport,   Syracuse   and 

Dunkirk,  N.  Y.,  and  Cleveland,  O 

Detroit,  Mich.,  via  G.  T.  Ry 

Rochester,  N.  Y.,  via  Erie  Ry 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

Labor  Day  excursion,  via  Lehigh  Vjdley  Ry  ... 

Labor  Day  excursion,  N.  Y.  C.  Ry 

Rochester  &  Syracuse,  via  West  Shore  Ry 

Oswego,  via  R.  W.  &.  O.  Ry 

Paterson,  N .  J.,  via  Erie  Ry 

Hamilton,  Ont.,  via  G.  T.  Ry 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

Cleveland,  O.,  via  L.  S.  Jind  M.  S.  Ry 

Jamestown,  N.  Y.,  via  Erie  Ry 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

Brooklyn,  N.  Y.,  German  Scheutzen  Corps 

Oalioii,  O.,  via  Erie  Ry 

Sharpsville,  O.,  vin  Erie  Ky 

Warren,  O. ,  via  Erie  Ry 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

WiUiard,  Ont 

Youngstown,  N.  Y 

Philadelphia,  Pa.,  via  Lehigh  Valley  Ry 

Kent,  O.,  via  L.  S.  «&  M.  S.  Ry  

Canton  and  Akron,  O.,  via  Erie  Ry 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

Medina,  N.  Y.,  Union  Ch.  &  S.  S 

Toronto,  via  G.  T.  Uy 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

Erie  Ry.,  along  main  line 

Louisville,  Ky.,  (en  route)  G.  A.  R 

Boston,  Mass..  (en  route)  Am.  Ry.  ticket  agents 

Synicuse  and  Rochester,  via  West  Shore 

Buffalo,  Lockporr,   Tonawanda  and   Dunkirk, 

N.  Y.  and  Cleveland,  O.,  via  N.  Y.  C.  &  L.  S. 

&  M.  S.  Rv 

Buffalo,  N.  Y.,  via  Erie  Ry 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

Cortland,  N.  Y.,  via  Erie  Ry..  Knight  Templars. 
Meadville,  Pa.,  via  Erie  Ky,  Knight  Templars.. 
Hornellsville,  N.  Y.,  via  Erie  Railway,   Knight 

Templars 

Chautauqua,  Newton's  excursion 

New  Yoi  k   State   conclave   Knight   Templars, 

via  Lackawanna  Ry 

Knight  Templars,  via  Lehigh  Valley  Ry 

Knight  TemplarS;  via  N,  Y.  C.  Ry 


Number 
of  cars. 


8 

480 

3 

180 

6 

360 

2 

120 

24 

1,440 

1 

60 

1,921 

115,260 

10 

60 

11 

12 

7 

11 

20 

9 

10 

12 

15 

11 

9 

7 

5 

10 

12 

11 

10 

5 

1 

1 

10 

10 

12 

2 

7 

7 

1 

12 
18 
21 
12 


14 
5 
6 

7 
5 

3 

10 

12 
10 
44 


Estimated 

number 

of  visitorB. 


60C 

3,60C 
660 
720 
420 
660 

1,200 
540 
600 
720 
900 
660 
540 
420 
300 
600 
720 
660 
600 
300 
60 
60 
600 
600 
720 
120 
420 
420 
60 
720 

1,080 

1,260 
720 


840 
300 
360 
420 
300 

180 
600 

720 

600 

2,^Q 
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EXCURSIONS  -  {Concluded). 


Date. 


1895. 
Sept.      10 


WHERE  FROM. 


12 


13 


14 


15 


18 
21 
22 


26 
27 


Enight  Templars,  via  West  Shore  By 

Knicht  Templars,  via  R.  W.  &  O.  Ry 

Knitfbr  Templars,  via  Western  N.  Y.  &  Pa.  Ry.- 

Port  Jervis  and  Carbondale,  via  Erie  Ry 

Homellsville,  N.  Y.,  via  Erie  Ry 

Batavia,  N.  Y.,  via  Erie  Ry 

Almond,  N.  Y.,  via  Erie  Ry 

Tioga,  N.  Y.,  via  Erie  Ry 

Jamestown,  N.  Y.,  via  ErieRy 

Bnffalo,  N.  Y.,  retiftil  batchers'  convention 

Seneca  Falls,  N.  Y.,  I.  O.  O.  F 

Toronto,  Ont.,  via  Steamer  Chippewa 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

Toronto,    Out.,    via  Steamers  Chippewa  and 

Chicora - 

Toronto,  Out.,  via  Steamer  Chicora 

Toronto,  Ont.,  via  Steamer  Chippewa 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

Buffalo,  N.  Y.,  via  ErieRy 

JacksoD,  Mich.,  via  M  C.  Ry 

Chicago,  111.,  and  Niles,  Mich 

Rochester    and    Syracuse,    N.    Y.,    via  West 

f^hore  Ry 

Buffalo,  Lockport  and  Dunkirk,  N.  Y.,  via  N. 

Y.  C.  Ry 

Masonic  Commandery,  Ancient  aud  Accepted 

Masons  ..., 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

Findlay,  O.,  via  Erie  Ry , 

Arnot,  Pa.,  via  ErieRy 

Elmira,  N.  Y.,  via  Erie  Ry 

Buffalo,  N.Y.,  via  ErieRy 

Buffalo,  N.  Y.,  via  Steamer  Pilgrim 

Buffalo,  N.  Y.,  opening  electric  railway 

Buffalo,  N.  Y.,  Press  Association 

Nickel  Plate  Ry,  along  the  line 

Cleveland,  O.,  via  steamer 

Buffalo,  N.  Y.,  via  N.  Y.  C.  Rv 

Buffalo,  N.  Y.,  via  B.  N.  F.  Electric  Ry 

Lehigh  Valley  R.  R 

Boston,  Mass.,  Raymond  excursion 

Lehigh  Valley  R.  R 

Erie  R.  R.,  Prescott  excursion 

Pennsylvania  University,  foot  ball  team 


Number 
of  cars 


20 

8 

12 

U 

10 

3 

7 

2 

11 

7 

9 

8 

2 

2 

21 

15 

6 

2 

2 

6 

18 

10 

12 

22 

6 

3 

9 

7 

5 

2 

2 

20 

25 

15 

U 

22 

50 

6 

1 

6 

5 

1 

912 


Estimated 

number 

of  Ttsiton. 


1,200 
480 

7se 

660 
600 
180 
420 
120 
660 
420 
540 
480 
120 
120 

1,260 
900 
360 
120 
120 
360 

1,080 
600 

720 

1,320 

360 

180 

540 

420 

300 

120 

120 

1,200 

1,500 

900 

840 

1,320 

3,000 

360 

60 

360 

300 

60 

54,720 


COMMISSIONEBS  OF  THE   StATB  KeSEBVATIOX  AT  KlAOABA.       37 


BECAPITUUiTION. 


1894 

1895 
1895 
1895 
1885 


MONTH. 


October 

May •- 

June 

July 

Aagost 

September 


Number 
of  can. 


83 

152 

415 

1,088 

1,921 

912 

4,571 


Estimated 

number 
of  vifiitorg. 


4,980 

9,120 

24,900 

65,280 

115,260 

54,720 

274,260 


38  Twelfth  Annual  Repoet. 

AN  ACT  to  confirm  the  right  of  way  of  the  Niagara  Falls  and 

Suspension  Bridge  Railway  Company. 

TJie  People  of  the  State  of  New  York^  represented  in  Senate  and 
Assembly^  do  enact  as  follows  : 

Section  1.  The  right  of  way  of  the  Niagara  Falls  and  Suspension 
Bridge  Railway  Companj"^,  as  required  by  said  company  by  order  of 
the  supreme  court  dated  January  twenty-sixth,  eighteen  hundred  and 
eighty-three,  in  Canal  street,  in  the  former  village  of  Niagara  Falls 
(now  the  city  of  Niagara  Falls),  is  hereby  ratified  and  confirmed. 

§  2.  The  rights  of  said  railway  company  were  not  cut  off  or 
extinguished  by  the  proceedings  of  the  commissioners  of  the  State 
reservation  at  Niagara  Falls,  under  and  by  virtue  of  chapter  three 
hundred  and  thirty-six  of  the  laws  of  eighteen  hundred  and  eighty- 
three,  and  any  act  or  acts  amendatory  thereof,  as  no  compensation  was 
awarded  to  said  company  in  said  proceedings. 

§  3.  All  acts  or  parts  of  acts  inconsistent  herewith,  and  especially 
section  one  hundred  and  nine  of  chapter  five  hundred  and  sixty-ftve  of 
the  laws  of  eighteen  hundred  and  ninety-two,  are  hereby  repealed  in 
so  far  only  as  the  same  apply  to  Canal  street  in  the  city  of  Niagara 
Falls. 

§  4.  This  act  shall  take  effect  immediately. 


29.  (jiinrterl;  advance  from  the  State  Cooiptniller 

on  account  of  $25,000,  etc $6,250  00 

1895. 
J»u.       18.  Quarterly  advance  fmiu  the  ^tate  Comptroller 

on  account  of  $25,000,  etc 6,250  00 

Apr.        18.  Qiiarterif  advance  from  the  State  Comptroller 

oQHceom.t  otri5,000,  et« 6,250  00 

Ang.        4.  Quarterl;  udvance  from  the  State  Comptiolter 

onacoonut  of  $i5.000,  etc 6,260  00 

Special  appropriation  as  per  chapter  726,  Laici  o/  1893. 
18M. 

Xov.      16.  Puvmentb;  State  Comptroller  on  account $473  00 

22.  Payuientby  SUte  Compirolleronaecount...-         694  33 
1895. 
March     6.  Payment  by  State  Comptroller  on  account 9  19 

Special  appropriation  a»  per  ehapttr  358,  Laai»  of  1894. 
1891. 
Oct.        10.   Payment  by  StateComptrolleronacc<.unt....  (1,537  64 
16.  Payment  by  State  Comptroller  on  account....     1,349  98 

22    Payment  by  State  Comptroller  on  account 125  00 

D«c       12.  Faynieul  by  SUte  Comptroller  on  acconut....        572  54 


40  Twelfth  Annual  Repobt  of  the 

1895. 
March     6.  PaymeDt  by  State  Comptroller  on  account $28  44 

Special  appropriation  as  per  chapter  932,  Laws  of  1895. 

Aug.     16.  Payment  by  State  Comptroller  on  account $876  63 

Sept.     12.  Payment  by  State  Comptroller  on  account 1,365  15 

26.  Payment  by  State  Comptroller  on  account 300  00 

1894. 
Nov.       1.  Draft  on  Bank  of  Niagara  for  October  receipts,      $214  20 
Dec.        1.  Draft   on    Bank    of  Niagara   for    November 

receipts 55  65 

31.  Draft    on    Bank    of    Niagara    for    December 

receipts 40  35 

1895. 
Feb.        1.  Draft   on    Bank    of    Niagara    for    Januaary 

receipts 25  65 

March     1.  Draft    on    Bank   of    Niagara    for    February 

receipts 9  06 

(No  receipts  in  March). 
May         1.  Draflon  Bank  of  Niagara  for  April  receipts. ..  32  80 

June       1    Draft  on  Bank  of  Niagara  for  May  receipts 203  70 

29.  Draft  ou  Bank  of  Niagara  for  June  receipts. ..        467  15 

Aug.       1.  Draft  on  Bank  of  Niagara  for  July  receipts 1,566  30 

Sept.       3.  Draft  on  Bank  of  Niagara  for  August  receipts.    2,539  75 

30.  Draft   on    Bank    of   Niagara   for    September 

receipts 1,876  25 

1894. 

Oct.       18.  Dividend  on  deposits  in  Cataract  Bank $56  69 

1895. 

March  28.  Dividend  on  deposits  in  Cataract  Bank 28  34 

June     29.  Dividend  on  deposits  iu  Catanust  Bank 113  38 

Sept.     17.  Dividend  on  de[M>sits  in  Cataract  Bank 56  69 

1894. 
Dec.      31.  Interest  on  balances    in    Manufacturers  and 

Traders'  Bank $42  28 

1895. 
March   30.  Interest  on    balances  in   Manufacturers    and 

Traders'Bank 44  38 

June      29.  Interest    ou    balances  in  Mauufactuiers  aud 

Traders' Bank 52  01 

Sept.     30.  Interest    on    balances    in   Manufacturers  and 

Traders*  Bank 23  39 


$3,613  60 


2,541  78 


7,030  85 


255  10 


162  06 
$43,771  34 


pRin 60  66 

sx\-]ii  1,150.  Jamea  O'Brien,  atone 54  00 

.txvill  1,151.  ColemKn  Nee,  Btone ItFT  63 

xxnii  1,1S2.  Timoth;  Horsn,  etone 159  75 

1  1,153.  P.  J.  Da%-y,  plumbing  work, 

etc 139  77 

1  1,154.  Kiagwft  Sand   Co 167  U 

31.  Lxxxviii  1,155.  Renrj  E.  Qregory,  treaa.  and 
sec.,   salary    October,   No- 
Tember   and   December.-.         275  00 
LXXXVIII  1,156.  Paj-roU   at   Njagara  for  De- 
cember      1,145  28 

LXXXVIII  1,157.  TboDiiis  V.  Welch,  snpt.,  of- 

■  flee  eipensea,  etc 16  10 

e. 

1.  I.XXXIX      1,158.  Paf-roll  at  Niagara  (or  Jan- 
uary   $1,198  05 

I.XIXIX      1,159.  Thomas  V.  Wclcb,  snpt.,  of- 
fice ei  pen  sea  13  28 

21.  t.xxxix      1,160.  Henry  E.  Gregory,  treas.  and 

Hec,  office  expenseB 24  72 

LXXXJZ      1,161.  Tiie    Courier  Litbograpbiug 

Co.,  map  aud  guide 569  43 

LXZXTE      1,162.  Halonay  •&  UoCoy,  ice 64  64 


42  Twelfth  Annual  Bbport  op  the 

loslo.      abstract.      Toucher. 
Feb.      21.  Lxxxix      1,163.  Hardwicke  &,  Co.,  hardware, 

etc $17  19 

LXXXIX      1,164.  Ilardwicke  &  Co.,  hardware, 

etc 21  78 

LXXXIX      1,165.  F.  W.  Oliver  Co.,  iron  posts.  14  40 

LXXXIX      1,166.  F.  W.  Oliver  Co.,  hardware, 

etc 21  31 

I.XXXIX      1,167.  D.  Phillips,  repairs 20  60 

LXXXIX      1,168.  McDouald  &  Welch,  coal 90  20 

xc  1,169.  Jas.  McCarthy,  tcRinster ^2  50 

March     1.  xo              1,170.  Wm.  Hamilton,  comr.,  travel- 
ing expenses 67  87 

xc              1,171.  Pay-roll  at  Niagara  for  Feb- 
ruary       1,199  42 

xc  1,172.  Thomas    V.    Welch,    supt., 

§  office  expenses,  etc 47  70 

30.  xc  1,173.  Henry  E.  Gregory,  treus.  and 

sec,  salary    for  January, 
February  aud  December  ..        275  00 
xc  1,174.  Pay-roll     at    Niagara      for 

March 1,179  66 

xc  1,175.  Thomas     V.     Welch,    snpt., 

office  expenses,  etc 42  37 

May        1.  xci             1,176.  Payroll  at  Niagara  for  April.  $1,438  42 
xci             1,177.  Thomas  V.  Welch,  supt.,  of- 
fice expenses,  etc 49  77 

June       1.  XCI             1,17^.  Pay-roll  at  Niagara  lor  May..  1,498  41 
XCI             1,179.  Thomas  V.  Welch,  supt.,  of- 
fice expenses,  etc 49  88 

6.  XCI            1,180.  Supplemental  pay  roll 1,012  37 

8.  XCI             1,181.  Q.Choriuann,  repairing  cush- 
ions     .     6  50 

XCI             1,182.  Hardwicke  &  Co.,  tools, etc..  8  56 
XCI            1,183.  Niagara  Falls  Printing  House, 

stationery 3  50 

XCI  1,184.  P.  C.  Flynn  &  Son,  painting 

aud  varnishing 71  65 

XCI             1,185.  G.  H.  Burdick,  tools 14  90 

XCI  1,186.  Globe    Ticket  Co.,  Inclined 

railway  tickets 9  00 

XCI             1,187.  P.  Batchellor,  grass  seed 18  00 

XCI             1,188.  F.  W.  Oliver  Co.,  sundries...  7  26 
XCI            1,189.  Ellwanger    &    Barry,    trees 

and  shrubs 146  95 


$2,055  50 


2,864  52 


1,204. 
1,205. 


1,210. 

1,211. 
1,212. 
1,213 
1,214 
1,215 

1,216. 
1,217. 

1,218. 
1,219. 

1,220. 


Hunlnieke  As  Co.,  tools 75  54 

The  Barber  Asphalt  Paving 

Co. ,  gravel 15  75 

The   Barber  Asphalt   Paving 

Co.,  gmvel 24  00 

Niagar.i  dand  Co 14  93 

Jus.  E.  Rfick,  office 27  48 

Eatnte     of     John     Johnson, 

blaokamitbing 23  45 

Globe  Ticket  Co.,  tickets IS  00 

Niagara  Sand  Co.,  gravel 18  36 

Goo.  E.  Wright,  carpenter. ..  226  73 

F.  W.  Oliver  Co.,  hanlnrare  ..  2  64 

P.  C.  Flyun  &  Son,  painting  .  303  39 
Wm.  ShepanI  Si.  Son,  maaoii 

work HO  96 

Hardnicke  ft  Co.,  hardware.  105  87 
Howard    H.     Baker   &    Co., 

uatiooalflag 10  00 

Wm.  Thurecht,  gravel 19  50 

Deutber  &  Peck,  painting. ..  18  00 
Niagara  FalU  Metnt  Sign  Co., 

BignB 13  40 


44  Twelfth  Annual  Kbport  op  the 

lonc  No.  of  No.  of 

losfo.       Abstract,    youcher. 

Jaly      17.  xciii  1,221.  SamU  Pflrsons,  Jr.,  traveling 

expenses $25  00 

18.  xciv          1,222.  Andrew  H.  Green,  pre^.,  trav- 
eling!; expenses $35  85 

Aug.       1.  xciv          1,22.3.  Pay-roll  at  Niagara  for  July..     1,475  16 
XCIV          1,124.  Thomas  V.  Welch,  supt.,  of- 
fice expenses 41  70 

Sept.       2.  XCIV  1,225.  Pay-roll  at  Niagara  for  August    1,478  05 

XCIV  1,226.  Thomas  V.  Welch,  supt,  of- 

ficeexpenses 40  30 

17.  XCIV  1,227.  J.W.Spencer,  illustrations  for  « 

report  60  00 

XCIV  1,228.  Globe  Ticket  Co.,  tickets  for 

Inclined  railway 42  00 

XCIV  1,229.  Hardwicke    Sl    Co.,  repairs, 

etc 70  08 

30.  XCIV          1,230.  Pay-roll  at  Niagara  for  Sep- 
tember      1,470  16 

XCIV          1,231   Thomas  V.  Welch,  supt.,  of- 
fice expenses 48  76 

XCIV  1,232.  Henry  £.  Gregory,  treas.  and 

sec,  salary  for  July,    Au- 
gust and  September 275  00 

Payments  out  of  $20,000  appropriat4}d  by  chapter  726,  Laws  of  1893. 

No.  of 
tSQA.         abBtra«;t.      No.  of 
•^°^'        SerieP  D.    voucher. 

Nov.      17.  X  69.  F.  W.  Oliver  Co.,   work  on 

bridge $473  64 

22.  X  70.  D.  Phillips,  work  on  bridge..        694  33 

1895.       XI  71.  Jas.  McCarthy,  grading....  $9  19 

Payments  out  of  $20,000  appropriated  by  clinpter  358,  Laws  of  1894. 

1894.      Series  E. 

Oct.       11.   II  24.  Pay-roll  at  Niagara $415  25 

II  25.  Dobbie,  Stuart  «&  Co.,  grates,  40  15 

II  26.  W.  Shepard  &,  Son,    mason 

work 452  03 

II                    27.  T.     E.     MoGarigle,      black- 
smithing 17  55 

II  28.  Fred  Batchelor,  seed 18  00 

II  29.  David     Phillips,*    repairing 

bridge 576  66 


$25  00 


5,037  06 


1,167  97 
9  19 


Iirinting 20  00 

t.  Gfio.    E.    Matthena    &.   Co., 

printing 19  32 

1.  The        Courier        Company, 

printiD)! 19  72 

I.  The  Daily  Cataract,  prinling,  13  00 

>.  The   Niagara    Falls  Qozette, 

printing 6  50 

'.  Union    ami    Advertiser  Co., 

prinling 18  75 

I.  Niagara  ShdiI  Co.,  f;ravel...  62  51 

I.  Miagara  Sand  Co.,  gravel...  19  08 

1.  Pay-roll  at  Niagnra 834  00 

..  Wm.  Shepard  &  Son,  build- 
ing bridge,  etc 507  15 

I,  Dennis  MoDooald,  inspector,  24  00 

1.  Vaui   4,  Enmry,  plana,  etc..  300  00 


Stmltlancee  to  tk«  StaU  TretuuTer. 
18M. 

Noy.        1.  Draft  for  October  receipts $214  20 

D«e.        1.  Draft  for  November  receipts 55  65 

31.  Draftfor  Decemtier  receipts 40  35 
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1895. 

Feb.        1.  Draft  for  January  receipts $25  65 

March     1.  Draft  for  February  receipts 9  05 

May        1.  Draft  for  April  receipts 32  80 

Jane       1.  Draft  for  May  receipts 203  70 

29.  Draft  for  Jqdc  receipts 467  15 

Aug.       1.  Draft  for  July  receipts 1,566  30 

Sept.       3.  Draft  for  Au^^ust  receipts 2,539  75 

30.  Draft  for  September  receipts 1,876  25 

$7,030  85 

1894: 
Nov.        1.  Dividend  on  deposits  in  Cataract  bank $56  69 

1895. 

Marob  30.  Dividend  on  deposits  in  Cataract  bank 28  34 

Jnne     29.  Dividend  on  deposits  in  Cataract  bank 113  38 

Sept.     30.  Dividend  on  deposits  in  Cataract  bank 59  69 

255  10 

1894. 
Dec.      31.  Interest   on    balances  in   Mannfaoturers  and 

Traders'  Bank , $42  26 

1895. 
March  30.  Interest    on   balances  in   Manufacturers  and 

Tra<ler8'  Bank 44  38 

Jane     29.  loterent    on   balances  in   Manufacturers  and 

Tnwlers'  Bank 52  01 

Sept.     30.  Interest    on  balances  in   Manufacturers  and 

Traders'  Bank 23  39 

162  06 

$40,440  78 
1895. 

Sept.     30.  Cash  balance  in  treasurer's  hands 3,330  56 


$43,771  34 


Hknry  E.  Qrkoory,  Treasurer. 

We,  the  undersigned,  hereby  certify  that  we  have  examined  the  foregoing 
report  of  the  Treasurer,  and  the  vouchers  and  other  papers,  and  we  find  the 
report  and  accompanying  documents  correct,  and  that  the  treasurer  has  properly 
accounted  for  all  moneys  received  and  disbursed  by  him  during  the  year  ended 
September  30,  1895. 

ROBERT  L.  FRYER, 

WM.  HAMILTON, 

CammisBioners, 


WolIiB 2,4:il  18 

Bridges ff74  37 

Biiildiii)^ 730  09 

CommisBionerB'  eipeDses IGT  42 

iDclioed  rsLlway 2,459  G7 

Treasurer  and  secretary  (office  expenses) _      38  57 

Niagara  office 463  81 

Tocils 261  37 

Guard  railing 50  30 

Map  and  guide 569  43 

Teaming 52  50 

Grading 468  00 

Planting 232  00 

NHtional  flag 10  00 

Expense 110  00 
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Special  Improvements    Under    Chapter  726  of  the  I-aws  op  1803. 

Bridge  from  Batb  Islaud  to  Goat  Island $1,167  97 

QradiDg 9  19 

$1,177  16 


Special   Improvements    Under   Chapter   358   of    the    Laws  of  1894, 

Roads $783  43 

Walks 431  50 

Gradiug... 263  19 

Bridges 252  Co 

Seed 36  00 

Shelter  on  Goat  Island 125  00 

Bridges  to  Goat  Island 1,771  83 

$3,613  60 


Special   Improvements    Under   Chapter   932   of    the    Laws  of  1895. 

Boulder  bridge $597  36 

Grading 478  76 

Roads 572  46 

Walks 374  51 

Printing 97  29 

Retaining  wall  (Goat  Island) 97  40 

Inclined  railway  station 300  00 

Shelter  building 24  00 

$2,541  78 


maaafaotiiTiag  purposes,  both  in  this  St&te  and  Canada. 

Ab  President  of  the  Niagara  commiBsioners,  I  have  opposed  the 
gntnting  of  these  rights  or  licenses  by  the  Legislature,  on  the  ground 
that  large  diTersions  of  the  upper  river  will  certainly  be  followed  by 
a  diminished  flow  at  the  Palls,  and  that,  eventually,  the  grandeur  of 
the  great  cataract  will  be  impaired,  the  value  of  the  State's  property 
deprMiated,  and  one  of  the  sublimest  objects  of  nature  become  lees 
and  leu  attractive. 

The  apologists  and  representatives  of  the  corporations  before  the 
eoDTentioD  argued  that  a  constitutional  amendment  prohibiting  or 
limiting  the  diversion  of  the  Niagara  would  be  useless,  since  the 
corporations  would  be  able  to  secure  the  right  or  license  to  use  the 
water  from  the  Ontario  or  Canadian  authorities,  and  transfer  their 
plants  and  bases  of  operations  to  that  side  of  the  river,  with  the 
oonaeqaent  pecuniar;  and  other  material  advantages. 
4 
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The  Falls  of  Niagara  belong  partly  to  Canada  and  partly  to  ^the 
United  States.  It  would  naturally  be  supposed,  therefore,  that  each 
country  would  be  jealous  of  any  encroachment  by  the  other,  and  that 
both  would  be  equally  zealous  in  guarding  the  Falls  from  injury  or 
partial  destruction,  and  that  some  international  agreement  could  be 
speedily  arrived  at  that  would  guarantee  the  desired  exemption  and 
protection  for  all  time. 

It  is  hardly  necessary  for  me  to  advance  arguments  in  favor  of 
international  protection  of  the  Falls  of  Niagara  against  the  designs  ot 
wealthy  corporations.  To  permit  the  latter  to  inflict  permanent 
injury  upon  the  most  famous  natural  object  in  the  western 
hemisphere  for  purposes  of  private  advantage,  would  be  to  demon- 
strate an  indiflference  that  would  justify  the  ridicule  and  excite  the 
contempt  of  foreign  nations  and  of  cultured  people  everywhere. 

The  possession  of  such  a  natural  wonder  must  be  regarded  as 
a  trust  —  faithlessness  to  which  should  be  followed  by  universal  con- 
demnation. 

Something,  I  hope,  may  forthwith  be  done  to  save  the  great 
cataract  from  the  greedy  grasp  and  destructive  clutch  of  money- 
mongering  corporations. 

The  subject  is  one  of  so  great  importance  that  it  seems  to  me  a 
correspondence  between  tlie  United  States  Department  of  State,  and  the 
Canadian  Minister  of  State,  should  be  opened,  with  a  view  of  learning 
the  attitude  of  the  Canadian  government,  and  that  proper  procedure 
may  be  determined  upon  to  effect  the  permanent  protection  of  the 
Falls  by  international  agreement. 

Very  respectfully  yours, 

ANDREW  H.  GREEN, 

PresidenL 


It  is  quite  unnecesaary  for  me  to  enl&rge  upon  the  great  importaDce 
of  preaeiring  the  cataracts  at  Niagara  in  undiminished  volume  and 
dignity,  and  the  equally  great  importance  of  cbeoking  the  destructive 
designs  of  corporations  organized  for  mere  money-making.  I  trust 
that  you  will  agree  with  me  that  every  reasonable  effort  to  accomplish 
the  desired  result  will  be  cordially  farthered  by  your  board.  I  should 
be  glad  to  hear  from  you  on  this  subject  at  your  earliest  convenience, 
and  oblige, 

Very  respectfully, 

ANDREW  H.  GREEN, 

President. 


DWAY,         ) 

17,  1895.) 
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No.  214  Bboadwat 
New  York,  July 
Hon.  Theodore  E.  Hanoogk, 

Attorney 'General^  Albany^  N.  Y,: 

My  Dear  Sir. — It  appears  that  the  Niagara  Falls  Hydraulic 
Power  and  Manufacturing  Company  are  now  actually  engaged  in 
widening  a  water-way  from  the  Niagara  river  just  above  and  around 
the  Niagara  Falls. 

The  Commissioners  of  the  State  Reservation  are  not  aware  of  any 
lawful  authority  to  increase  the  take  of  water  from  the  river  by  this 
company,  nor  indeed  to  take  any  water  from  the  river. 

The  commissioners  therefore  respectfully  request  the  Attorney- 
General  to  enquire  as  promptly  as  possible  in  this  matter,  and  to 
advise  them  whether  this  company  has  any  statutory  authority  to  take 
water  from  the  Niagara  river  and,  if  none  exists,  to  take  the  necessary 
measures  to  protect  the  interests  of  the  State  in  the  premises. 

Will  you  please  let  me  hear  from  you  on  this  matter  as  early 

practicable,  and  oblige. 

Yours  very  respectfully, 

ANDW.  H.  GREEN, 

FreaiderU. 


July  18,  1895. 
Hon.  Theodore  E.  Hancock, 

Attorney- General^  Albany,  N.  Y.: 

Dear  Sir — Supplementing  ray  letter  of  yesterday  respecting  the 

taking  of  water  from  the  Niagara  river,  as  the  work  of  widening  the 

channel  of  the  canal  of  the  company  mentioned  in  that  letter  is  now 

actually    going    on,    1    will    submit  it   to  your  judgment  whether 

immediate  proceedings  should  not  be  taken  to  stop  this  work. 
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Would  yoQ  favor  me  with  a  line  indicating  the  proceedings  that  you 
propose  to  take  in  the  premises,  and  much  oblige, 

Yours  very  respectfully, 

ANDW.  H.  GREEN, 

PreHident, 


.] 


STATE   OF   NEW   YORK: 

Attorney-General's  Office, 

Albany,  November  16,  1895. 

Hon.  Andrew  &.  Green, 

President  Niagara  Reservation  Gommissionj  New  York  Gity : 

Dear  Sir. — Some  time  ago  the  question  of  the  right  of  the  Niagara 
Falls  Hydraulic  Power  and  Manufacturing  Company  to  enlarge  the 
capacity  of  their  canal, by  which  a  portion  of  the  water  of  the  Niagara 
river  is  diverted  for  manufacturing  purposes,  was  submitted  to  me  for 
examination  by  you.  The  question  is  one  involving  great  interests, 
not  only  to  the  corporation  referred  to,  but  to  the  State  itself,  and  I 
have  therefore  considered  it  with  a  great  deal  of  care,  before  ventur- 
ing to  express  an  opinion. 

The  facts  in  the  case  may  be  briefly  stated.  The  canal  in  question 
was  originally  constructed  in  the  year  1859.  Its  dimensions  were 
seventy  feet  wide  by  fourteen  feet  deep.  The  inlet  is  at  Port  Day, 
about  one  mile  above  the  Falls,  and  it  runs  tiirough  a  strip  of  land 
100  feet  wide,  to  the  mills  on  the  bank  of  the  river  below  the  Falls, 
where  the  waters,  after  supplying  power  to  various  industries,  are 
discharged  into  the  river. 

About  the  year  1878,  the  title  to  the  land  in  the  100  foot  strip,  as  I 
am  informed  by  Mr.  Schoelkopf,  of  Niagara  Falls,  was  acquired  by 
the  present  owners,  since  which  time  the  canal  has  been  in  active 
operation,  and  has  supplied  power  to  mills  of  a  sufl^cient  capacity  to 
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employ  a  large  number  of  hands,  residents  of  the  City  of  Niagara 
Falls,  and  whose  continued  prosperity,  to  a  very  large  degree,  is 
dependent  upon  the  operation  of  the  mills  in  which  they  are 
employed.  Some  time  after  the  acquisition  of  title  to  the  strip  of 
Ifind  by  the  present  owners,  they  made  application  to  the  Land  Com- 
missioners of  the  State  of  New  York  for  a  grant  of  land  under  water 
adjoining  the  inlet  to  the  canal. 

In  the  papers  submitted  on  that  application  it  was  stated  to  be 
the  intention  of  the  owners  to  increase  the  capacity  of  the  canal,  and 
tlicrcby  increase  its  production  of  horse  power.  The  grant  was  made 
by  the  commissioners,  with  the  condition  that  no  structures  were  to 
be  built  upon  the  granted  land  without  the  consent  of  the  Niagara 
Reservation  Commission.  Thereafter,  application  was  made  to  the 
Reservation  Commission  for  leave  to  erect  cribs  on  the  land  under 
water,  the  purpose  of  which  was  to  prevent  the  flow  of  ice  and  other 
refuse  into  the  canal,  to  the  detriment  of  the  interests  of  the  Niagara 
Falls  Hydraulic  Power  and  Manufacturing  Company. 

The  capacity  of  the  canal  at  that  time,  if  I  am  correctly  informed 
was  200,000  cubic  feet  per  minute.  No  objection  was  made  (at 
least  publicly)  to  this  diversion  of  the  waters  of  the  river  at  that 
time.  Since  then,  however,  various  grants  of  privileges  by  the  Legis- 
lature of  the  State  have  been  given  to  several  corporations,  to  divert 
the  waters  of  the  Niagara  river  for  power  purposes.  In  consequence 
of  these  grants  apprehension  has  been  created  as  to  the  probable  effect 
upon  the  flow  of  water  over  the  Falls,  and  your  commission,  actuated 
by  commendable  zeal  to  protect  the  great  natural  beauty  of  the 
Reservation,  have  determined  that  further  encroachments  upon  the 
stream  shall  be  prevented,  if  possible 

The  law  under  which  your  board  was  created  (chapter  336,  Laws 
of  1883)  slates  that  the  object  of  the  creation  of  the  commission  was 
to  preserve  the  scenery  of  the  Falls  of  Niagara.  It  provides  for  the 
condemnation  of  the  lands  to  be  selected  by  the  oommissioiii  and  for 
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the  compensation  to  be  paid  to  the  owners  of  the  pro|)erty  condemned. 
In  carrying  ont  the  provisions  of  the  law  several  million  dollars  have 
been  expended  by  the  State  of  New  York,  which  will  be  converted 
into  a  mere  waste  of  public  moneys,  if  the  flow  of  water  over  these 
Falls  is  to  be  seriously  diminished. 

While  this  is,  of  course,  a  very  serious  consideration,  I  have  not 
permitted  myself  to  lose  sight  of  the  importance  to  the  industries 
dependent  upon  the  maintenance  of  the  canal  for  their  power,  which 
action  on  the  part  of  the  State  authorities  will  have. 

It  is  a  very  grave  duty  to  be  compelled  to  pass  upon  public  ques- 
tions wherein  such  great  private  interests  are  concerned.  Neverthe- 
less, it  is  one  which  I  see  no  way  to  escape,  and,  while  from  certain 
considerations,  I  would  be  pleased  to  arrive  at  a  different  conclusion, 
I  am  compelled  to  hold,  from  my  examination  of  the  law  on  the 
subject,  that  the  Niagara  Falls  Hydraulic  Power  and  Manufacturing 
Company  may  be  restrained  from  increasing  the  capacity  of  the 
canal.  It  is  only  fair,  however,  that  my  reasons  for  this  conclusion 
should  be  staled.     They  are  as  follows : 

The  Niagara  river  is  a  public,  navigable  stream,  to  the  bed  of  which 
and  the  water  flowing  over  it,  the  State  and  not  the  riparian  owner, 
has  title. 

It  would  be  a  waste  of  time  to  attempt  to  show  why  this  proposition 
is  correct.  It  is  sufficient  to  say  that  it  has  been  amply  supported  by 
judicial  decisions  and  is  now  the  established  law. 

III.  C.  R.  R.  Co.  r.  III.,  146  U.  S.,  387. 

Smith  V.  Rochester,  92  N.  Y.,  479. 

Matter  of  St.  Reservation,  16  Abb.  N.  C,  395. 

The  sole  question,  therefore,  for  determination  is,  ^^Can  an  owner  of 
the  soil  adjoining  a  navigable  stream  divert  the  water  for  private 
manufacturing  purposes  without  the  consent  of  the  State?  "  Let  us 
examine  it. 
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By  the  term  '^  navigable,"  it  must  be  remembered,  is  not  meant 
''  capable  of  being  navigated/'  As  used  in  this  discussion,  '^  navigable 
stream  "  means  one  which  is  navigable  in  the  legal  sense.  Rivers  may 
be  navigable  in  fact  but  not  in  law,  or  they  may  be  navigable  in  law 
but  only  in  part  navigable  in  fact.  A  mere  local  interruption  of 
actual  navigability,  therefore,  will  not  change  the  character  of  a  stream 
in  its  legal  aspect. 

The  river  being  navigable,  in  the  legal  sense,  the  title  to  the  bed  of 
the  stream  and  to  the  water  flowing  over  it  is  in  the  State,  at  least  to 
the  boundary  line  between  the  State  and  Canada. 

People  V.  Appraisers,  3J^  N.  Y.,  464. 
Crill  V,  Rome,  47  How.  Pr.,  398. 
Morgao  r.  King,  35  N.  Y.,  45 (. 
People  V,  libbette.  19  N.  Y.,  5-23. 
Ex  parte  JeDnings,  6  Cow.,  518. 

Therefore,  leaving  out  of  view  for  the  present  the  grant  of  land 

under  water  to  the  Hydraulic  Power  and  Manufacturing  Companj, 

the  State  could  unquestionably  deprive  the  corporation  of  all  use  of 

the  waters  of  the  river  for  power  purposes  by  devoting  the  stream  to 

other  public  use. 

Smith  V,  Rochester,  92  N.  Y. 

Whether  or  not  that  has  been  done  by  the  laws  establishing  the 
Niagara  Reservation,  I  will  discuss  hereafter.  I  prefer  at  this  point 
to  consider  the  abstract  question  of  the  right  of  an  owner  of  land 
adjoining  a  navigable  stream  to  divert  a  considerable  portion  of  the 
waters  for  manufacturing  purposes,  without  a  grant  or  prescriptive 
right. 

Nuisances  may  always  be  abated  by  action  in  the  name  of  the 
aggrieved  party.  Public  nuisances  include  any  encroachment  upon 
highways  or  navigable  streams,  and  it  is  not  an  essential  characteristic 
of  the  encroachment  upon  the  stream  that  it  should  be  an  actual 
hindrance  to  navigation. 

Wood  on  Nuisances,  2d  £d.,  Sees,  478*480,  and  oases 
cited. 


b&ve  no  hesitation  in  declaring  this  to  be  unlavful.  A,  non-riparian 
owrer  is  not  entitled  to  any  benefits  of  a  stream  other  than  those 
enjoyed  in  common  by  the  public,  and  a  riparian  owner  at  the  most  is 
entitled  only  to  personal  benefits  derivable  trom  use  devoted  to 
personal  purposes  solely.  They  do  not  include  the  transmission  of 
power  to  property  located  upon  premises  may  be  far  removed  from  the 
lands  of  the  riparian  owner. 

The  case  last  cited  was  an  action  brought  by  the  owner  of  a  boat 
which  had  been  prevented  from  navigating  the  Schuylkill,  by  reason 
of  the  diversion  of  the  waters  of  that  stream  by  the  city  of  Philadel- 
phia for  domestic  or  other  purposes.     The  court  in  its  opinion  says 

**  Tn  deciding  upon  the  question  of  illegality  in  drawing  off  the  water 
from  the  navigation,  we  are  carried  beyond  its  use  for  power,  to 
inquire  into  the  charactei  of  the  consumption  claimed  as  an  overruling 
necesEitv-  ^'e  have  already  seen  that  the  city  is  a  large  vendor  of 
water  trom  which  she  is  deriving  reveone,  for  all  the  porpoBeft  ot  \.\i« 
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firUf  rMiinijfiu;tiirinj(,  bu«ific«»  and  pleasure.  These  uses  are  not 
'UpmoMiU'.^  ihiit  in,  HU<:h  an  are  for  the  preservation  of  the  life  and 
hffttlUi  of  the  population  and  their  creatures,  but  are  simply  utilitarian 
or  hiuiiieHH  uses,  and  far  excee^l  those  needled  for  domestic  purposes. 
Aud  even  an  Ut  thoH<;  Utrmed  domestic,  a  distioction  must  be  noted 
U'iWft'U  the  urn*  proper  and  that  which  is  lavishly  expended  in  pave- 
ment wanhintc,  Imtlis,  eU;.  It  \h  perfectly  obviouR,  therefore,  that  the 
city  drew  off  waUir  not  only  for  driving  and  lifting  power,  but  for  a 
(•onHiiniptlon  far  beyond  any  imi>eriou8  necessity,  and  for  purposes 
wholly  Hubordiiiate  to  the  right  of  navigation.  She  chose  to  prefer 
the  pei'iiiilary  IntercHtH  of  her  citizGiiH  and  doing  an  injury  thereby, 
nIio  niiiHt  nmke  cotnp(*nH!ition  to  the  injure<l  parties.  I  mean  not  by 
tliiiHe  remurkN  to  draw  any  eomparlHon  between  the  importance  of  the 
UMe  of  the  water  for  the  great  purposes  of  industry',  wealth  and  clean- 
llnoHH,  of  a  eity  ho  populoun  aH  Philadelphia,  and  the  use  of  it  for 
navigation  during  a  few  dayH  of  drought.  The  question  for  us  is  that 
id'  legal  right,  not  comparative  weight.  Such  important  interests  as 
tlume  of  the  eity  are  not  likely  to  lead  to  the  substitution  of  might  for 
right ;  yot,  they  art^  not  of  that  imjK'rious  necessity  which  Justifies 
ndght«  and  ohnngeH  wn>ng  into  right.  Administrators  of  the  law, 
wo  oau  not  bond  or  biH>ak  the  law  before  a  large  interest,  more  than  we 
oan  lH«l\»ro  ono  that  i«  small.  The  doctrine  of  imperious  necessity  is 
not  in  Ud«  oa«tv** 

It  in  hiHlorioal  that  the  Niagara  river  at  Port  Day  has  been  navi 
gattnl  bv  voa»oUof  largx^  bunion,  and,  indeod«to  a  point  some  distance 
tvlow.  The  orwtivm  of  oril^  to  divert  ivv  and  other  refuse  from  the 
oaual  inlot  i!^  thor\'for\\  an  actual  ol^truotion  to  navigation*  and  it  is 
not  wo\\\**»ry  to  *liv^w  prt\^*ul  u*o  of  the  rivor  at  this  point  for  oavi- 
);alivM\  pwrjH»*o*  Ouvv  a  hijihway,  alw»y5  a  highway,  is  true  of 
ua\Vj:aMo  *:r\\Hm*.  ^So^*  > .  '  v  ^^  •  '•:'  :  '  \  >•>  Cal.,  l^o:  Wood  on 
NutMUiv>M«  ^TS,  4$^>% 
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Ex  parte  Jenkins  (6  Cowen,  518),  is  also  of  interest  on  this  point. 
That  was  a  proceeding  brought  in  mandamus  to  compel  commissioners 
appointed  to  appraise  damages  occasioned  by  the  diversion  of  the 
stream  of  the  Ohittenango,  for  the  purposes  of  the  Erie  canal,  which 
diYcrsion  prevented  the  use  of  the  water  of  .the  stream  by  riparian 
owners  for  power  purposes  in  operating  mills.  The  court,  in  award- 
ing mandamus,  says :  i 

**  The  objection  is  contained  in  the  affidavits  of  Mr.  Seymour,  that 
in  point  of  fact,  the  State  had  not  parted  with  the  land  upon  which  the 
Chittenango  passes,  at  the  places  claimed,  but  had  bounded  purchases 
of  land  on  the  margin  of  the  stream  ;  so  that,  as  .he  believes,  (and  he 
believes  the  other  appraisers  were  satisfied  of  the  fact  being  so)  the 
State  was  still  the  owner  of  the  land  covered  by  the  waters  of  the 
stream,  and  had  not  parted  with  it  or  contracted  to  part  with  it,  to 
any  person  whatever;  or  authorized  the  use  of  the  water  for  hydraulic 
purposes  at  the  places  in  question.  If  the  construction  set  up  by  the 
commissioners  be  the  true  one,  if  the  State  owns  the  land  covered  by 
tiie  water,  it  is  clear  that,  though  the  relators  may  be  entitled  to  the 
use  of  the  water  flowing  by  and  touching  upon  them,  for  all  ordinary 
purposes,  yet  they  can  not  build  mills  upon  and  raise  the  water  of  the 
stream.  They  are  trespassers,  and  the  State  may  claim  not  only  the 
waters,  but  the  mills  themselves,  so  far  as  they  encroach  upon  the 
stream/' 

I  will  not  consider  the  effect  of  the  grant  by  the  Land  Commis- 
sioners, of  lands  under  water  to  the  corporation  operating  the  canal. 

The  powers  of  the  Land  Commissioners,  at  the  time  the  grant  was 
made,  were  conferred  by  section  67,  page  633,  volume  one,  eighth 
edition,  Revised  Statutes.     It  reads: 

"  The  Commissioners  of  the  Land  Office  shall  have  power  to  grant, in 
perpetuity  or  otherwise,  so  much  of  the  lands  under  the  waters  of 
navigable  rivers  or  lakes  as  they  shall  deem  necessary  to  promote  the 
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commerce  of  this  State,  or  proper  for  the  purpose  of  beneficial  enjoy- 
ment of  the  same  by  the  adjacent  owner." 

The  Court  of  Appeals,  in  passing  upon  the  character  of  such  grant, 
says :  ^^  In  every  such  grant  there  was  an  implied  reservation  of  the 
public  right,  and  so  far  as  it  assumed  to  interfere  with  it,  or  to  confer 
the  riizht  to  impede  or  obstruct  navigation,  or  to  make  an  exclusive 
appropriation  of  the  use  of  navigable  waters,  the  grant  was  void." 

Again :  '^  Public  grants  to  individuals  under  which  rights  are 
claimed  in  impairment  of  public  interests,  are  construed  strictly 
against  the  grantee,  for  it  is  reasonable  to  suppose  that  if  they  were 
intended  to  have  this  operation,  the  intention  would  have  been 
expressed  in  plain  and  explicit  language.'* 

People  t?.  N.  Y.  &  Staten  Island  Ferry  Co.,  68  N. 
Y.,  71. 

I  have  been  unable  to  find  any  language  in  the  grant  to  the  Niagara 
Falls  Hydraulic  I^owcr  and  Manufacturing  Company  which  can  be 
construed  as  authorizing  them  to  divert  the  waters  of  the  Niagara 
river.  Applying  the  principles  in  the  case  last  cited,  it  is  certain  that 
that  grant  can  afford  no  'defense  to  an  action  brought  to  restrain  the 
unlawful  taking  of  the  waters. 

It  now  remains  to  determine  whetlier  or  not  the  waters  of  the 
Niagara  river  have  been  devoted  by  the  Legislature  to  a  public  use  to 
an  extent  that  will  prevent  the  diversion  of  the  water  above  the  Falls 
for  power  purposes.  The  objects  and  purposes  of  the  statutes 
creating  the  Niagara  Reservation  were  to  preserve  a  great  natural 
waterfall  and  its  environments  for  the  enjoyment  of  the  people  of  this 
State.  In  fact,  the  statutes  themselves  declare  that  the  commissioners 
shall  take  all  proper  steps  to  restore  and  afterwards  to  preserve  the 
scenery  as  nearly  in  its  natural  state  as  possible. 

The  flow  of  water  over  the  Falls  is  an  essential  element  in  the  pres- 
ervation of  the  scenery,  and  if  it  can  be  shown  (as  I  am  informed  it 
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can)  to  be  the  fact  that  the  diversion  of  the  large  quantities  of  water 
through  the  canal  of  the  Niagara  Falls  Hydraulic  Power  and 
Manufacturing  Company  has  a  diminishing  effect  upon  the  flow  of  the 
water  over  the  Falls,  the  diversion  is  a  nuisance  and  can  be  restrained 

All  of  which  is  respectfully  submitted. 

T.  E.  HANCOCK, 

Attorney-Oenerq. 
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To  the  Honorable  the  Legislature  of  the  State  of  New  York: 
The  Cominissioners  of  the  State  Reservation  at  Niagara,  aB 

required  by  law,  submit  their  report  for  the  fiscal  year  begun  Octo- 
ber 1,  1895,  and  ended  September  30,  1896,  being  their  thirteenth 
annual  report. 

The  work  incidental  to  maintenance  has  been  carried  on  with  the 
usual  regularity;  and  the  principal  improvementa  begun  during  the 
previous  year  have  been  brought  to  completion.  The  new  Shelter 
building,  on  Goat  Island,  and  the  new  terminal  station  at  the  foot 
of  the  Inclined  railway,  are  substantial  structures  that  may  be 
expected  to  be  gratifying  to  the  taste  as  well  as  suitable  for  the  use 
of  toarista  and  visitarft 
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The  Shelter  building  is  situated  on  the  river  bank  among  the 
trees,  on  Goat  Island,  near  the  bridge  leading  from  Bath  Island. 
It  is  an  inconspicuous  structure;  and  the  graceful  lines  and  warm 
color  of  the  roof,  the  red-brown  tone  of  the  stonework,  harmonize 
with  the  natural  surroundings.  It  is  very  readily  accessible,  and 
the  accommodations  for  visitor?  are  ample.  The  walls  are  of 
Medina  stone,  with  arched  openings;  the  posts,  of  Georgia  pine, 
have  curved  brackets,  supporting  the  overhanging  roof.  The  floor 
is  asphalt,  and  the  ceiling  is  of  narrow  Georgia  pine  and  semi- 
circular in  shape.  The  lavatories  are  lined  with  brick,  with  slate 
fittings,  and  are  thoroughly  ventilated. 

Permanent  wooden  seats  are  attached  to  the  walls,  both  inside 
and  outside  of  the  building. 

The  total  cost  of  the  Shelter  building  was  |6,OT2.94. 

The  old  terminal  station  at  the  foot  of  the  Inclined  Railway  was 
destroyed  by  a  mass  of  ice  and  snow  descending  upon  it  in  March^ 
1893.  The  new  building  is  a  much  more  commodious  structure. 
It  includes  ticket  offices  for  the  Inclined  railway  and  "  Maid  of  the 
Mist,"  and  a  large  waiting-room.  A  hanging  balcony  eni^ircles  the 
river  side  of  the  building,  and  provides  protection  from  the  spray. 
The  copper  tile  roof  is  supported  on  chamfered  eight-inch  Georgia 
pine  posts  by  an  open  timbered  roof  construction  of  suf&deiit 
strength.  The  floor  is  of  hard  wood.  The  walls  are  battered  and 
built  of  native  stone  laid  in  cement  mortar  with  square  window 
openings. 

The  total  cost  of  this  new  terminal  station  was  |9,749.85. 

Persons  desiring  to  acquaint  themselves  with  the  details  of  the 
year's  work  are  referred  to  the  annual  report  of  the  snx)ertntendent; 
which  is  appended  to  this  report. 

The  CammiBBionera  desire  to  impress  upon  the  Legislature  the 
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great  importance  of  protecting  the  Reservation  from  ithe  insidious 
designs  of  corporations  and  individuals  who  seek  to  secure  from 
the  Legislature  and  from  the  Commissioners  rights  and  privileges 
at  Niagara  in  direct  contravention  of  the  purpose  of  the  State  in 
establishing  the  Reservation,  and  in  flagrant  opposition  to  the 
public  interests. 

While  it  is  true  that  much  has  been*  said  on  this  subject  in  pre- 
vious reports,  the  Commissioners  nevertheless  feel  that,  as  custo- 
dians of  the  State's  property  at  Niagara,  they  should  do  what  they 
can  to  prevent  further  attempts  on  the  part  of  corporate  or  private 
interests  to  get  a  foothold  within  the  Reservation  itself,  or  to  divert 
for  money-making  purposes  the  waters  of  the  Niagara  river.  Every 
winter  there  is  the  probability  that  some  bill  may  be  introduced  at 
Albany  having  for  its  object  the  granting  of  a  franchise  to  some 
corporation  proposing  to  undertake  operations  at  Niagara  in  oppo- 
sition to  the  interests  of  the  people. 

The  success  of  one  or  more  corporations  in  utilizing  the  water 
power  of  the  upper  Niagara  in  manufacturing  enterprises^  or  the 
development  of  electrical  power,  has  naturally  directed  the  eyes 
of  shrewd  and  speculative  men  towards  a  similar  use  of  the  river. 
It  has  been  pointed  out  that  no  less  than  eight  corporations  have 
secured  alleged  rights  to  divert  the  water  of  the  river.  In  the 
opinion  of  the  Commissioners  the  only  safe  course  for  the  legis- 
lature to  pursue  is  that  of  invariably  refusing  to  enact  all  bills  that 
directly  or  remotely  have  for  their  object  the  diversion  of  the 
waters  of  the  upper  river,  or  the  entrance  into  the  Reservation  of 
any  corporation  for  private,  money-making  purposes. 

In  spite  of  the  opposition  of  the  Commissioners,  the  Legislature 
daring  the  last  session  passed  a  bill,  entitled  '^  An  act  confirming 
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and  defining  certain  riparian  rights  of  the  Niagara  Falls  Hydraulic 
Power  and  Manufacturing  Company." 

By  this  bill,  "  the  right  of  the  Niagara  Falls  Hydraulic  Power 
and  Manufacturing  Company,  to  take,  draw,  use,  and  lease  and  sell 
to  others  to  use  the  waters  of  the  Niagara  River  for  domestic, 
municipal,  manufacturing,  fire  and  sanitary  purposes  and  to  develop 
power  therefrom  for  its  own  use  and  to  lease  and  sell  to  others  to 
use  for  manufacturing,  heating,  lighting  and  other  business  pur- 
poses is  hereby  recognized,  declared  and  confirmed/' 

The  quantity  of  water  to  be  taken  by  the  company  is  limited  by 
a  canal  100  feet  in  width,  and  deep  enough  to  carry  a  maximum 
uniform  depth  of  14  feet  of  water. 

With  reference  to  ithis  and  other  similar  measures,  it  may  be  said 
that,  simply  because  certain  speculative  and  manufacturing  con- 
cerns in  Niagara  county  desire  to  secure  enormous  profits  from  the 
use  of  the  waters  of  the  Niagara  river,  there  is  no  valid  reason  why 
the  State  of  New  York  should  grant  away  rights  and  privileges  of 
immense  value  without  compensation.  The  Commissioners  believe 
that,  in  opposing  this  and  other  measures  having  the  same  object, 
they  represent  the  best  sentiment  of  the  people  of  the  State,  and 
they  repeat  that  in  their  opinion  the  Legislature  should  coK)perate 
with  them,  and  refuse  to  approve  bills  of  this  character.  The  Com- 
missioners are  of  the  opinion  that  the  Legislature  should  not  grant 
to  a  private  corjwration,  without  compensation,  that  which  belongs 
to  the  people. 

It  is  hoped  that  an  international  agreement  may  eventually  be 
entered  into  between  Great  Britain  and  the  United  States,  by  which 
the  waters  of  the  upper  Niagara  shall  be  permanently  exempted 
from  diversion. 
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Frequent  reference  has  been  made  to  the  brevity  of  the  visits  of 
most  travelers  to  Niagara.  A  locality  so  interesting  on  account  of 
its  variety  of  striking  and  impressive  scenery,  or  by  reason  of  its 
relation  to  scientific  speculations,  should,  one  might  think,  invite 
visits  measured  by  weeks  rather  than  by  days  or  hours.  It  is  not 
to  be  expected  that  the  larger  numiber  of  visitors  will  spend  much 
time  at  Niagara*  But  many  persons  of  leisure^  it  seems,  are  not 
wont  to  tarry  much  longer.  They  can  make  the  circuit  of  the 
Beservation  and  of  the  Queen  Victoria  Park  within,  perhaps,  three 

or  four  hours.    They  can  take  the  trip  to  Lewiston,  down  the  gorge 

« 

by  the  new  trolley  line,  and  return  within  an  hour  and  a  half.  They 
can  thus  see  the  Falls>  the  Rapids,  the  Whirlpool  and  all  the  prin- 
cipal features  of  the  Niagara  scenery  within  half  a  day.  One  may 
leave  New  York  at  6  p.  m.,  be  at  Niagara  the  next  morning  at  7 
o'clock,  see  all  the  points  of  interest,  and  be  at  home  the  next 
morning,  the  whole  trip  being  made  in  36  hours. 

Three  or  four  decades  ago  the  number  of  summer  and  autumn 
resorts  was  very  small.  People  bent  upon  taking  a  vacation  had  a 
limited  range  of  selection.  Niagara  was  the  principal  natural 
object  in  the  country,  a  visit  to  which  was  by  no  means  to  be 
omitted.  The  tourist  was  less  driven  by  business  cares  and  exac- 
tions. Rest  and  recreation  were  more  common.  Life  was  slower 
and  more  deliberate.  But  Niagara  as  a  place  of  resort  was  less 
interesting  then  than  now. 

The  shores  of  the  river  and  island  were  defaced  by  wretched  or 
hideous  structures,  tolls  and  fees  were  exacted  at  every  point,  the 
hack  drivers  were  aggressive,  insolent  and  rapacious.  Under  State 
control  a  great  change  has  taken  place.  The  hideous  buildings 
have  been  removed,  the  shores  are  freed  from  unsightly  objects, 
and  no  fees  are  charged,  except  at  the  Inclined  railway  and  \.\i^ 
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Gave  of  the  Winds,    One  may  walk  or  drive  all  over  the  Reserva^ 
tion  without  being  requested  to  pay  a  cent 

In  bright  cool  autumn  weather  Niagara  may  be  said  to  be  at  its 
best.  There  is  no  oppressive  heat  to  make  exercise  objectionable; 
no  crowds  of  visitors  in  excursion  parties.  One  may  wander  at  will 
along  the  Goat  Island  paths,  linger  at  the  points  of  finest  and 
grandest  prospect,  saunter  along  the  river  road  to  Port  Day,  de- 
lighting his  senses  with  the  different  aspects  of  the  wonderful 
scenery.  He  may  cross  the  Suspension  bridge,  and  from  that  giddy 
height  have  an  extensive  view  of  the  Falls  and  the  Niagara  gorge. 

0 

Then  landing  upon  Canadian  soil  he  has  the  impressive  sight  0(f 
both  the  cataracts  before  him.  From  different  points  in  the  Queen  • 
Victoria  Park  the  views  of  the  Canadian  Falls  are  unsurpassable^ 
as  well  as  of  the  rapids  and  cascades  above.  One  may  walk  for 
hours  in  the  Dufferin  Islands  and  have  enchanting  views  of  the 
dashing  river. 

From  July  15, 1885,  the  day  the  Reservation  was  opened  to  the 
public,  to  September  30, 1896,  the  State  granted  the  Commissioners 
in  the  annual  appropriation  and  supply  bills: 

For  maintenance |205,000  00 

For  special  improvements 120,000  00 

Total f325,000  00 

During  the  same  period  the  Commissioners  have  re- 
mitted to  the  State  Treasury'  as  receipts  from  the 
Reservation 77,848  69 

Leaving f247,651  81' 
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As  the  amount  actually  ai>propfriated  by  the  State 
for  the  Besenration  dniring  a  period  of  a  little 
more  than  11  years,  or  about  |22,513.75  a  year; 
or,  if  we  leave  out  of  oonsideration  the  amount 
appropriated  for  special  improvements  and  de- 
duct the  receipts  of  the  Reservation  remitted  to 
the  State  Treasuiry  from  the  aggregate  amount 
appropriated  by  the  State  for  maintenanee,  we 

have 1205,000  00 

77^48  6» 


1127,651  31 

Or  about  f  11,604.66  a  year  for  11  years  and  a  fraction  of  a  year» 
The  monthly  receipts  from  the  Reservation  were  as  follows: 

Interest  on 
Inclined  balances  in 

18B6.  railway.  Rentals.  bank.  Dividend 

October ?197  40  \ 

November  34  90  

December 20  15  $30  05  

1£96. 

January  222  35            $28  34 

February 70  70            

March .      71  60            29  12  

April 57  20             

May 247  95            

June   431  25             34  34  

July 986  40  $310  00            

August   1,212  70  560  00             

September i    689  80  920  00  24  84  


$4,242  40      $1,790  00  $118  35  $28  34 

118  35 
1,790  00 
4,242  40 


Total $6,11^  C» 
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Monthly  pay-rolls  have  been  as  follows: 

1805.                                                                                      Supplementary.              Total. 
October $1,960  79  


November 1,410  41  |614  76 

December 1, 155  29  834  50 

1896. 

January 1, 249  54            


February 1,140  17  

March 1,176  79  

April 1,997  91  

May 1,497  42  428  60 

June 1,404  91  

July 1,475  67  

August 1,798  41  

September 1,790  29  


$18,063  60      11,877  76    |19,441  86 


Expenditures  as  per  abstract  (maintenance)  were  aB  follows: 

Abstract  XCV $6,868  93 

Abstmet  XOVI 1,528  20 

Abstract  XC VII 2,856  82 

Abstract  XCVIII 1,729  23 

Abstract  XCIX 7,474  «5 

Abstract  C 7,293  25 

Total  f27,751  28 

Improvement  abstracts  as  follows ; 

Abstract  II,  Series  F f8,131  86 

Abstract  III,  Series  F 6,433  39 

Abstract  IV,  Series  F 2,864  82 


Total  tl7,430  07 


Abstract  I,  Series  G |2,941  22 
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The  receipts  and  earnings  of  the  Reservation  have  been  sent  to 
the  State  Treasurer  monthly,  and  interest  on  balances  in  the  Manu- 
facturers and  Traders'  Bank,  Buffalo,  has  beefl  remitted  to  the 
same  official  quarterly. 

The  Ck>mptroller  has  advanced  to  the  Commiseioners  quarterly 
a  fourth  part  of  the  |25,000  appropriated  by  chapter  948,  Laws  of 
1895. 

Of  the  treasurer's  report  herewith  submitted,  exhibiting  in  detail 
all  receipts  and  disbursements  for  the  fiscal  year  ended  September 
30, 1896,  the  following  is  a  summary : 

Balance  on  hand  October  1, 1895. J3,330  56 

BBG9IPT8. 

Inclined  nailway f4,242  40 

Bentals 1,790  00 

Interest 118  35 

Dividend 28  34 

?6,179  09 

From  the  State  Treasury,  chapter  807,  Laws  of  1805.  25,000  00 

From  the  State  Treasury,  chapter  932,  Laws  of  1895.  17,430  07 

From  the  State  Treasury, -chapter  950,  Laws  of  1896.  2,941  22 

154,880  94 

Payments. 

Pay-rolls  at  Niagara  (maintenance) f  18,063  60 

Repairs^  materials,  superintendent's  ex- 
penses, etc 8,354  97 

Commissioners,  treasurer,  traveling  ex- 
penses, etc 1,332  71 

127,751  28 

Remitted  to  iState  Treasurer 6,170  09 
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Improvements 917,430  07 

Improvements 2,941  22 

Balance •. 579  28 

Total 954,880  94 

Total  receipts  since  organization  of  the  Oommich 

sioners,  1883 9443^316  07 

Total  disbursements 442,736  79 

Balance 9579  28 

The  Legislature  has  made  appropriations  for  maintenance,  cur- 
rent expenses  and  salaries,  as  follows: 

By  chapter  336,  Laws  of  1883 910,000  00 

By  chapter  656,  Laws  of  1887 20,000  00 

By  chapter  270,  Laws  of  1888 25,000  00 

By  chapter  569,  Laws  of  1889 25,000  00 

By  chapter    84,  Laws  of  1890 20,000  00 

By  chapter  144,  Laws  of  1891 20,000  00 

By  chapter  324,  Laws  of  1892 20,000  00 

By  chapter  414,  Laws  of  1893 25,000  00 

By  chapter  654,  Laws  of  1894 25,000  00 

By  chapter  807,  Laws  of  1895 25,000  00 

By  chapter  948,  Laws  of  1896 25,000  00 

Total 9235,000  00 

For  special  improvements  appropriations  have  been  made  as 
follows : 

By  chapter  570,  Laws  of  1889 916,000  00 

By  chapter  302,  Laws  of  1891 15,000  00 

By  chapter  356,  Laws  of  1892 15,000  00 
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By  chapter  726,  Laws  of  1893 f 26,000  00 

By  chapter  358,  Laws  of  1894 20,000  00 

By  chapter  932,  Laws  of  1895 20,000  00 

By  chapter  950,  Laws  of  1890 10,000  00 


Total 1120,000  00 


In  compliance  with  statutory  directions,  the  Oommissioners  have 
remitted  to  the  Btate  Treasury  the  receipts  from  the  Reservation,  as 
follows: 

Prom  October  1, 1887,  to  September  30,  1888 |9,331  55 

Prom  October  1, 1888,  to  September  30, 1889 7,393  77 

Prom  October  1, 1889,  to  September  30, 1890 7,670  29 

Prom  October  1, 1890,  to  September  30, 1891 9,327  67 

Prom  October  1, 1891,  to  Septem'ber  30, 1892 9,823  03 

Prom  October  1, 1892,  to  September  30, 1893 10,923  85 

Prom  October  1, 1893,  to  September  30,  1894 9,251  43 

Prom  October  1,  1894,  to  September  30,  1895 7,448  01 

Prom  October  1, 1895,  to  September  30, 1896 6,179  09 

Total    177,348  69 


The  following  is  "  an  estimate  of  the  work  necessary  to  be  done 
and  the  expenses  of  maintaining  said  Reservation  for  the  ensuing 
fiscal  year,"  ending  September  30,  1897: 

Construction. 
Gi)ading,  planting  and  other  improvements |25,00Q  00 

Maintenanob. 

Salaries,  office  and  traveling  expenses f  4,750  00 

Reservation  polke 5,400  00 
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Mechanics  and  laborers f7,600  00 

Materials,  tools,  etc 6,000  00 

Miscellaneous 1,850  00 

125,000  00 


Estimated:  receipts  from  October  1, 1896,  to  Septemiber  30, 1897: 

Inclined  railway f6,000  00 

Cave  of  the  Winds 1,200  00 

Ferrj  and  steamfboat  landing 760  00 

Carriage  service 100  00 

Baggage-room 60  00 

Interest 160  00 

Total 18,260  0» 

Bespeotf  all  J  submitted, 

AJNDBEfW  H^  QtSEES, 

JOHiN  M.  BOWEBS, 
BOBEBT  L.  FBTEB, 
WIIiLIAiM  HAMIDTON, 
GEOBGEi  RA^^INES, 

i 

Commissioners  of  the  State  Reservation  at  Niagara. 


REPORT 


OP  THB 


Superintendent  of  the  State  Reserva- 
tion at  Niagara 


For  the  Fiscal  Year  Ending  September  30, 1896. 


<pf  Bath  Island;  the  planting  out  of  the  cribwork  on  the  southern 
shore  of  Goat  Island;  the  conatruction  of  a  rustic  stone-arched 
bridge  at  the  overflow  below  First  street;  the  widening  of  the 
Midway  Road  on  Goat  Island;  the  construction  of  a  gravel  walk 
from  Mill  Slip  to  First  street,  and  the  construction  of  gravel  walks 
adjacent  to  the  Midway  Road,  from  the  Spring  to  the  Three  Sister 
Islands,  and  from  the  American  Falls  to  the  Parting  Waters  on 
Ooat  Island. 

The  observatory  at  Hennepin's  View  has  been  rebuilt  and  new 
walks  constructed  at  Hennepin's  View,  at  the  new  Shelter  Build- 
ing on  Goat  Island  and  at  the  new  Terminal  Station  at  the  foot  of 
the  Inclined  Railway. 

SHELTEB  BTTZLDINa  ON  GOAT  ISZiAND. 

The  Shelter  Building  was  completed  December  21,  1895.  The 
approaches  to  the  Shelter  have  been  filled,  graded  and  cohered 
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with  gravel,  and  the  adjacent  gravel  walks  rearranged.  The 
Shelter  is  built  of  red  Medina  sandstone  with  spacious  arched 
openings  and  wide  verandas.  The  Georgia  pine!  ceiling  of  the 
main  building  is  semicircular;  the  floors  are  of  concrete  and  the- 
roofs  of  red  tile.  The  main  building  is  supplied  with  a  drinking 
fountain  of  Medina  stone  and  Tennessee  marble  and  the  plumbing 
in  the  lavatories  is  of  the  most  approved  quality.  The  building 
and  verandas  contain  stationary  seats  of  Georgia  pine.  The  Shel- 
ter is  a  great  accommodation  to  the  traveling  public. 
A  photograph  of  the  Shelter  is  herewith  submitted. 

THE  TEBMINAL  STATION. 

The  work  of  constructing  the  lower  Terminal  Station  for  the 
Inclined  Railway  was  continued  during  the  winter  and  spring 
oionths,  and  was  seriously  retarded  by  the  spray  and  ice.  The 
completed  building  was  aeceptcni  by  the  architects  June  9,  1$96. 
It  is  a  substantial  stone  structure  with  Gothic  roof  covered  with 
**  Spanish  ''  rooting  tiles,  cresting  and  finials  of  copper.  The  out- 
side posts  are  fitted  with  glazed  portable  partitions,  so  that  the 
view  on  three  sides  is  uno-bstructcHl.  The*  Terminal  Station  is. 
furnished  with  lavatories,  ti(;ket  offi(?es  for  railroad  and  steamboat^ 
and  a  covered  veranda  extends  around  the  three  sides  of  the  build- 
ing.    A  photograph  of  the  Terminal  Station  is  herewith  submitted^ 

The  stone  walks  leading  to  the  Terminal  Station  have  been  re- 
arranged; the  structure  inclosing  the  Inclined  Railway  has  beeiL 
repaired  and  painted;  a  new  manilla  cable  and  a  new  steel  safety 
cable  have  been  attached  to  the  cars  of  the  Inclined  Railroad;  the 
cars  have  been  thoroughly  renovated  and  the  machinery  repaired;, 
two  drinking  fountains  have  been  provided  in  the  Terminal  Station, 
and  a  telephone  service  provided  between  the  top  and  bottom  of 


removed  and  the  greater  portion  of  the  shore  of  the  Island  riprapped 
vith  large  stones  in  a  similar  manner.  The  opportunity  of  obtain- 
ing the  stone  in  sufQcient  size  and  qaantitj  is  very  exceptional 
and  the  norli  done  is  of  a  most  important  aod  permanent  character 
in  protecting  the  banks  from  erosion  and  giving  the  shores  a  natural 
and  rustic  appearance.  The  shores  have  been  graded,  planted  with 
shrubs  and  oovered  with  turf,  and  the  formal  character  of  the 
territory  obliterated. 

A  photograph  of  the  river  shore,  showing  in  detail  the  nature 
of  the  work  done  during  the  past  season,  is  herewith  submitted. 

Pockets  have  also  been  made  in  the  cribwork  along  the  southern 
shore  of  Goat  Island  and  willows  and  vines  planted  so  as  to  cover 
the  cribwork  and  give  the  shore  a  more  natural  appearance.  The 
slope  below  Bridge  street  has  been  top-dressed  and  planted  with 
native  forest  trees. 
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bustic  weib  bbidge. 

The  wooden  bridge  and  iron  railing  at  the  overflow  of  the  race- 
way at  First  street  have  been  removed  and  a  rustic  stone-arched 
bridge  and  forest  coping  constructed.  The  rustic  water-worn 
stones  were  collected  in  the  fields  in  the  outskirts  of  the  city.  The 
weir  bridge  and  the  rustic  bridge  and  boulder  bridge  at  Willow 
Island  are  attractive  features  along  the  riverway. 

A  photograph  of  the  rustic  weir  bridge  is  herewith  submitted. 

THE  OLD  FKENCH  LANDING  PLACE. 

The  pier  at  "  Port  Day "  has  been  filled  and  extended,  with 
material  excavated  from  the  hydraulic  canal,  and  a  roadway  con- 
structed^ forming  a  loop^  affording  a  continuous  driveway  at  the 
eastern  terminus  of  the  Reservation  and  commanding  fine  views 
of  the  river  and  the  islands.  The  pond,  which  the  roadway  en- 
circles, has  been  cleansed  of  all  grass  and  weeds,  and  will  form 
anj  attractive  feature  of  the  Reservation.  A  stone-arched  bridge 
with  a  bay,  commanding  a  fine  view  of  the  river,  has  been  con- 
structed over  the  outlet  of  the  pond.  A  temporary  wooden  bridge 
spans  the  inlet  which  admits  the  stream  to  produce  a  current 
through  the  pond.  The  road  around  the  pond  has  not  yet  been 
(graded.  When  it  is  completed,  and  the  embankment  covered  with 
loam  and  planted,  it  will  add  greatly  to  the  attractions  of  the 
riverway. 

BOADS. 

The  Mid-way  road  on  Goat  Island  which  wa«  too  marrow  to  allow 
vehicles  to  pass  conveniently,  has  bof^n  increased  in  width  to  20  feet 
and  macadamized  and  graded  so  as  to  correspond  with  the  road 
apound  the  island. 
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The  Riverway  between  First  street  and  Fourth  street  has  been 
macadamized,  and  1,800  yards  of  gravel  obtained  from  the  excava- 
tians  for  the  State  Park  Hotel,  at  a  cost  of  10  cents  per  yard,  de- 
livered, have  been  spread  upon  the  roads  on  the  Riverway,  in  Pros- 
pect  Park  and  on  Bath  Island. 

Stone  gutters  have  been  constructed  near  the  Rapids  Gate 
House  in  Prospect  Park,  and  on  the  Riverway  between  Bridge 
street  and  Niagara  street. 

WAIiKS. 

A  gravel  walk  for  the  convenience  of  visitors  has  been  con- 
structed from  the  Three  Sister  Islands  to  the  Spring  on  Goat 
Island. 

A  gravel  walk  according  to  the  plan  proposed,  has  also  been  con- 
structed from  the  American  Falls  to  the  head  of  Goat  Island. 

A  gravel  walk  has  been  constructed  adjacent  to  the  Mid-way 
Road  on  Goat  Island,  from  Mill  Slip  to  First  street  on  the  main- 
land, and  at  Hennepin's  View  in  Prospect  Park. 

IBON  aXJABB  BAILINGS. 

The  large  number  of  wheelmen  frequenting  Goat  Island,  and 
the  consequent  danger  of  accident  along  the  high  bank,  made  it 
necessary  to  provide  additional  safeguards. 

Six  hundred  and  twenty-five  feet  of  iron  railing  of  the  pattern 
designed  by  the  late  Calvert  Vaux,  have  been  erected  between  the 
Cave  of  the  Winds  and  the  Horseshoe  Falls.  The  standards  are 
set  on  posts  of  Medina  sandstone,  four  feet  long,  embedded  in  the 
ground.  The  iron  railing  now  extends  from  the  American  to  the 
Horseshoe  Falls. 

HENNEPIN'S  VIEW. 

The  observatory  at  Hennepin^s  View,  which  was  in  bad  condi- 
tion, has  been  entirely  rebuilt.    Landslides  from  the  cliff  in  that 
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looalitj,  rendered  the  site  of  the  old  striictare  unsafe.  The  new 
structore  hois  been  built  further  back  from  the  face  of  the  clifF 
80  as  to  be  safe  and  convenient  for  visitors. 

BUILDINGHSL 

The  office  of  the  Commissioners  on  Bath  Island,  and  the  summer 
houses  in  Prospect  Park  have  been  repaired  and  repainted. 

The  Biddle  Stairway  at  the  Cave  of  the  Winds  has  been  repaired. 

A  band  stand  has  been  erected  in  Prosx>ect  Park,  and  the  iroo 
guard  railings  in  Prospect  Park,  on  Goat  Island  and  on  Luna  Is- 
land repainted,  and  other  incidental  work  performed. 

ELECTBIC  LIGHTING. 

Since  June  1, 1896,  Prospect  Park  and  the  Riverway  have  been 
lighted  by  20,  2,000  candle-power  arc  lamps,  at  a  cost  of  |50  per 
mionth.  The  poles,  arms  and  wires  are  the  property  of  the  State, 
and  were  provided  at  an  additional  cost  of  f361.70. 

Since  the  electric  lights  have  been  provided,  visitors  can  walk  or 
drive  with  safety  in  the  evening,  and  the  grounds  are  frequented 
much  more  than  formerly. 

Fifty  additional  park  seats  have  been  provided  for  the  accom- 
modation  of  visitors. 

LIBEBTY  POLE. 

After  consultation  with  the  executive  committee,  consent  was 
given  for  phicing  a  city  liberty  pole  at  the  intersection  of  Falls 
street  and  the  Riverway,  adjacent  to  the  soldiers'  monument.  A 
large  American  flag,  visible  the  entire  length  of  Falls  street  is 
hoisted  every  day,  and  servos  to  guide  visitors  to  the  entrance  to 
the  Reservation. 
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THE  CIiIFl'  HEAB  THE  INCLINED  BAILWAY. 

The  apparently  dangerous  condition  of  the  cliff  adjacent  to  the 
Inclined  railway^  has  been  mentioned  by  the  superintendent  in  a 
previous  report.  An  examination  has  been  made  under  the  direc- 
tion  of  the  State  Engineer  and  Surveyor,  who  reports  that  he  is  of 
the  opinion  that  there  is  no  cause  for  apprehended  danger  at  this 
time. 

The  cliff  on  Goat  Island  appears  to  be  dangerous  in  some  places^ 
and  such  portions  of  the  loose  rock  a«  are  accessible  are  removed 
from  time  to  time. 

HXJMBEB  OF  VI8IT0BS. 

The  number  of  visitors  during  the  year  was  below  the  average 
and  probably  did  not  exceed  half  a  million.  The  excursion  travel 
fell  below  that  of  last  year,  there  being  4^363  railroad  cars,  carry- 
ing an  estimated  number  of  261,780  persons. 

A  statement  of  the  excursion  parties  to  the  reservation  during 
the  year  is  herewith  submitted. 

LICENSED  CABBIAGE  DBIVEBS. 

Thirty  complaints  have  beim  made  against  licensed  carriage 
•drivers  during  the  year.  Six  drivers  have  been  excluded  from  the 
Reservation  for  violation  of  the  ordinances  of  the  commissioners. 
The  Buffalo  and  Niagara  Falls  Electric  Railway  which  brings  its 
passengers  to  the  entrance  of  the  Resenation  renders  the  police 
supenision  of  the  li<'ensed  carriage*  drivers  at  that  point  more 
difticult. 

THE  STEAMBOAT  LANDING. 

The  ice  bridge  of  the  last  winter  almost  entirely  destroyed  the 
dock  at  the  steamboat  landing.     It  has  been  rebuilt  in  a  very  sub- 
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stantial  manner  by  the  steamboat  company.  During  the  greater 
part  of  the  season  only  one  boat  was  used  because  of  the  moderate 
volume  of  travel.  Not  as  much  trouble  has  been  had  with  low 
water  at  the  dock  as  was  experienced  last  year.  As  a  rule  the  water 
in  the  river  has  been  higher  than  last  year,  although  on  several 
occasions  it  was  very  low. 

Photographs  are  here\\ith  submitted  of  the  ledge  above  tjie 
Three  Sister  Islands  at  low  water,  and  of  the  Cave  of  the  Winds 
as  it  appeared  February  14,  1896,  when  no  water  was  falling  over 
the  central  fall  between  Luna  Island  and  Goat  Island,  the  first 
instance  of  the  kind  ever  recorded. 


BESEBVATION  CABBIAGE  SERVICE. 

The  Reservation  carriage  service  has  been  in  successful  operation 
during  the  year.  The  manager  of  the  service  is  considering  the 
advisability  of  placing  one  or  more  electric  carriages  in  the  service. 

THE  CAVE  OF  THE  WINDS. 

About  the  average  number  of  tourists  visited  the  Cave  of  the 
Winds.  As  the  locality  is  between  the  American  and  the  Horseshoe 
Falls,  the  view  is  unparalleled,  but  the  winding  stairway  leading 
to  it  is  so  unsuitable  and  fatiguing  that  very  few  persons  are 
enabled  to  enjoy  the  beauty  of  the  scenery  below  the  high  bank, 
where  a  walk  can  be  easily  made  along  the  edge  of  the  water  from 
the  American  to  the  Horseshoe  Falls. 

The  waiting  rooms  and  winding  stairway  at  the  Cave  of  the 
Winds  liav(»  received  tlH»  nsnal  repnirs  during  the  year.  The  dress- 
ing rooms  are  inadequate  and  unsuitable.  Ketter  accommodations 
should  be  provided  for  th(^  travt^liiig  ]niblic. 

The  Biddle  staircase  has  been  examined  and  pronounced  safe, 
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WATEB  SUPPLY. 

The  mains  for  water  service  in  Prospeot  Park  and  on  Goat  Island 
are  surface  pipes,  and  the  supply  is  shut  ofT  during  the  winter  setr 
son.  A  general  plan  is  needed  for  an  adequate  water  serrice  f<Mr 
the  Reservation  grounds  and  buildings. 

nCPBOVEMENTS  mBBDED. 

The  grounds  are  now  graded  and  planted  from  Prospect  Park  to 
First  street.  Above  First  street,  the  grounds  are  in  practically  a 
natural  condition,  requiring  very  little  to  be  done. 

The  road  along  the  river  should  be  widened,  and,  in  the  neighbor* 
hood  of  the  Whitney  homestead,  the  road  might  well  be  moved  to 
the  water's  edge,  so  as  to  avoid  the  grade  at  that  point.  The  pres- 
ent retaining  wall  might  then  be  removed,  and  the  bank  graded 
down. 

Gravel  walks  are  also  needed  from  First  street  to  Port  Day^ 
where  the  loop  of  the  new  driveway  should  be  completed. 

Shelter  buildings  are  needed  at  the  American  Fall  and  at  the 
Horseshoe  Fall,  on  Goat  Island,  at  which  points  visitors  congregate 
in  large  numbers.  At  times  of  sudden  rainstorms,  the  present  shel- 
ters are  too  far  apart  for  public  convenience. 

The  wooden  bridges  to  the  Three  Sister  Islands,  and  at  Terrapin 
Point,  are  old  and  unsuitable.  They  should  be  replaced  by  struc- 
tures capable  of  accommodating  the  increased  number  of  visitors. 
If  this  is  not  done,  in  order  to  guard  against  the  possibility  of  acci- 
dent, the  present  bridges  should  practically  be  rebuilt  during  the 
coming  season. 
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Oct.        2.  Buffalo,  N.  Y.,  via  steamer  Pilgrim 2 

4.  Peamsylvania  county  commissioners  . .  9 

6.  Philadelphia,  Pa.,  via  Lehigh  Valley  Ry.  9 
Buffalo,  Rochester  and  Lockport,  via 

West  Shore  and  New  York  Central . .  20 

Buffalo,  N.  Y.,  via  Electric  Railway 34 

7.  American  Bottlers'  Association  conven- 

tion    6 

9.  OommercSal  Tmvelers'  convlention 4 

13.  Boston,  Mass.,  N.  E.  Ticket  Agents'  As- 
sociation   3 

Buffalo,  N.  Y.,  via  trolley 16 

Buffalo,  N.  Y.,  via  New  York  Central 

Railway 10 

Rochester,  N.  Y.,  via  Erie  Railway 5 

16.  Wafiftiington  and  Philadelphia,  via  Le- 
high V-alley  Railway 8 

16.  Via  Nickel  Plate  Railway 8 

17.  Beer  Brewers'  Association  convention. .  3 
Union  Veteran  Legion 6 

18.  Union  Veteran  Legion 6 

1896. 
May       7.  Buffalo,  N.  Y.,  via  N.  Y.  C,  W.  S.  Ry. 

and  trolley 30 
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May     8.  Lockport,    N.    Y.,    Arbor   Day    Union 

school 42  2,520 

Buffalo,  N.  Y.,  via  boat 4  240 

Jamestown,  N.  Y.,  via  boat 8  480 

Rochester  and  Lockport,  Erie  and  N.  Y. 

C.  Ry 10  600 

15.  Ticket  Brokers'  Association  convention .  1  60 

16.  Buffalo  Fiefld  Club 4  240 

22.  Buffalo  Horeeshoers'  convention 2  120 

Cleveland,  O.,  M.  E.  conference 3  180 

24.  Buffalo,  N.  Y.,  via  trolley 15  900 

Buffalo,  N.  Y.,  via  N.  Y.  C.  Ry 10  600 

26.  Hamilton  and  St.  Catherines,  via  G.  T. 

Ry 14  840 

30.  Via  W.  N.  Y.  and  Pa.  Ry 10  600 

Brooklyn,  N.  Y.,  Hendrickson  party 2  120 

Rochester,  via  West  Shore  Ry 8  480 

Buffalo,  N.  Y.,  via  trolley  and  rail 20  1,200 

Hornellsville,  N.  Y.,  via  Erie  Ry 7  420 

Rochester,  N.  Y.,  via  Erie  Ry 1  60 

Carbonsdale  and  Jamestown,  via  Erie 

Ry 8  480 

31.  Buffalo,  N.  Y.,  via  steamer  and  rail 20  1,200 

Buffalo,  N.  Y.,  via  Erie  Ry 10  600 

Jane       6.  Toronto,  Ont.,  Masonic  Society 4  240 

7.  Buffalo,  N.  Y.,  via  Erie  Ry 2  120 

9.  Snidersville,  N.  Y.,  public  school 1  60 

13.  Delegates  to  St.  Louis  convention 10  600 

Toronto,   Ont.,   employes  Kean's   shoe 

manufactory. 8  4&0 


32  Thirteenth  Annual  Report  of  the 

1  QQ£i  No.  of  No.  of 

^^^^'  car*.  Tlalton. 

June    13.  Orangeville,  Ont.,  Order  of  Poreeters. . .  10  600 

Rochester  and  Buffalo,  half -holiday. ...  6  380 

14.  Rochester  and  Buffalo,  via  Erie  Ry 8  480 

Rochester,  Buffalo,  and  Lockport,  via 

N.  Y.  C.  and  West  Shore 25  1,500 

Buffalo,  via  trolley 20  1,200 

Dunkirk,  via  C.  &  B.  line  and  trolley.. . .  10  600 

19.  Hornellsville  A.  O.  U.  W 5  300 

Jamestown  A.  O.  U.  W 7  420 

Via  W.  N.  Y.  &  P.  R.  R 10  600 

Via  Erie  Ry.,  Prescott 8  480 

Buffalo,   N.   Y.,   Bryant   and   Stratton 

College 1  60 

20.  Buffalo,  N.  Y.,  Lovejoy   Street   M.  E. 

Church 8  480 

Toronto,  Ont.,  O'Keefe's  brewery  em- 
ployes   4  240 

Buffalo,  N.  Y.,  via  Erie  Railway 6  360 

21.  Syracuse,  N.  Y.,  Liederkranz  Society. . .  4  240 
Buffalo,  X.  Y.,  Trolley,  N.  Y.  C.  and  Erie 

Railroad 33  1,980 

Lockport,  N.  Y.,  Erie  and  N.  Y.  C.  Ry. . .  9  540 

24.  Brooklyn,  N.  Y.,  Ilendrickson  party. ...  2  120 
Buffalo,  N.  Y.,  Married  Men's  Associa- 
tion    5  300 

25.  International  League  Press  Association.  8  480 

Equitable  Aid  Union 12  720 

Epworth  League 10  600 

White  Mountain  tourists 10  600 

26.  Dundas,  Ontario,  Knox  C\i\irc\i  ftodel^ .  4  240 


•      « 

•  m 
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June    26.  New  York  Btate  Pharmaoeatical  Abbo- 

dation 5  800 

27.  American  Association  Photographem.  •  7  420 

Buffalo,  N.  Y.,  Balf-holiday 8  480 

Jamestown,  N.  Y.,  yial  Erie  Bj 6  860 

Toronto,  Out.,  via  steamer  OMppewa. . .  5  800 

28.  Buffalo,  N.  Y.,  via  Brie  ^7 8  180 

Erie  By.,  lia.  Main  line 9  480 

.    Buffalo,  N.  Y.,  Yia  trolley 20  1,200 

Buffalo,  N.  Y.,  via  N.  Y.  0.  By 10  800 

Buffalo,  N.  Y.,  yia  Erie  By 4  240 

29.  Lockport,  N.  Y.^  yia  Erie  and  Oentral. . .  6  800 
Buffalo,  N.  Y.,  Tia  steamen  Shrewsbury.  10  600 
Toronto,  Ontario,  via  steamer  Empress 

of  India 6  800 

« 

30.  Lockport,  N.  Y.,  Congregational  Church.  3  180 
Toronto,  Ontario,  via  steamer  Chippewa.  20  1,200 
Ohilsonburg,  Ontario,  Baptist  Sodet j . .  10  600 

tt^y         1.  Canada,  Dominion  Day  excursions 30  1,800 

Buffalo  and  Cleveland,  via  steamer  and 

trolley 20  1,200 

4.  Buffalo,  N.  Y.,  via  various  railroad,  trol- 

ley and  steamboats 150  9,000 

Buffalo,  N.  Y.,  via  steamer  Shrewsbury.  15  900 

Homellsville,  N.  Y.,  via  Erie  Ry 7  420 

Jamestown,  N.  Y.,  via  Erie  Ry 5  300 

5.  Brooklyn,  N.  Y.,  Hendrickson  party 5  300 

New   York   city  Weinachts  "  Schiller- 
bund  " 10  600 

New  York  dty  "  Frobbichen  ''  Society .  -  8  4«lft 

a 
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July       5.  New  York  city  "  Kreutzner  Quartette  ".  9  5i0 
Buffalo,  N.  Y.,  via  N.  Y.  O.  By.,  and  trol- 
ley    90  5,400 

Bochester,     Lockport,     Syracuse     and 

Jamestown^  via  N.  Y.  0.  By 50  3,000 

Buffalo,  N.  Y.,  via  steamer  Harrison ...  12  720 

Buffalo,  N.  Y.,  via  Erie  By 6  360 

Jamestown,  N.  Y.,  via  Erie  Bailroad ...  4  240 

7.  Cleveland,  Ohio,  via  C  &  B  Line 8  480 

Tonawanda,  N.  Y.,  M.  E.  Church 3  180 

National  Teachers'  Association 15  900 

8.  Davisville,  Ontario,  via   steamer  Chip- 

pewa   6  860 

Brantford,  Ontario,  via  0.  H.  &  D  By. .  6  360 

Buffalo,  N.  Y.,  via  steamer  Harrison. . .  2  120 

Buffalo,  N.  Y.,  via  Erie  By 3  180 

9.  Buffalo,  N.  Y.,  National  Teachers'  Asso- 

dation 25  1,600 

Buffalo^  N.  Y.,  reunion  One  Hundred 
and  Sixteenth  Begiment  New  York 

Statt^  Volunteers 8  480 

Erie,  Pa.,  First  Presbyterian  Church. .  8  480 

Buffalo,  N.  Y.,  Holy  Trinity  Church 7  420 

Buffalo,  N.  Y.,  Covenant  Church 7  420 

8.  Buffalo,  N.  Y.,  Nat'l  Educational  Oonv . .  60  3,600 
Buffalo,  N.  Y.,  via  steamer  Harrison. . .  15  900 

9.  Buffalo,  N.  Y.,  school  teachers'  excursion  6  860 
Buffalo,  N.  Y.,  school  teachers'  excursion  10  600 

10.  Toronto,  Ont.,  M.  E.  Church 8  480 

Buffalo,  N.  Y.,per  steamer  "Idle  Hour" .  6  860 
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Jnly     10.  Buffalo,  N.  Y.,  N.  E.  A.  teachers 30  1,800 

11.  Buffalo,  N.  Y.,  Satnrday  half  holiday. . .  10  600 
Bnffalo,  N.  Y.,  N.  E.  A.  convention 20  1^0 

12.  Buffalo,  N.Y.,Tiagteamep  Shrewsbury.  4  240 

Baffalo,  N.  Y.,  via  Erie  By 5  300 

Cieveland,  0.,Tia-C.&B.  line 10  600 

Rochester  and  Lockport  via  Erie  and 

New  York  Central 15  900 

Buffalo  via  N.  Y.  C,  trolley  and  gteamer.  100  6,000 

13.  Buffalo  via  steamer  Harrieon 2  120 

14.  Buffalo  via  steamer  Shrewsbury 3  180 

Ont.,  via  G.  T.  By 6  360 

New  York  City  Baptist  Y.  P.  Union 2  120 

Brantford,  Brant  Avenue  M.  E.  Church .  5  300 

Buffalo,  N.  Y.,  Trained  Nurses 2  120 

BulTalo,  N,  Y.,  via  steamer  Idle  Hour.. .  3  180 

15.  Buffalo,    N.    Y.,    Del.    Nat.    Hardware 

Merch 5  300 

Hamilton,  Ont.,  via  C.  H.  &  D.  By 15  900 

Hamilton.  Mich.,  via  M.  C.  By 16  960 

Buffalo,  N.  Y.,  via  steamer  Shrewsbury .  5  300 

Toronto,  Ont.,  via  Ktnamer  Cliijipewa ...  5  300 
17.  Toronto,    Ont..    Brojidway    Tiibtrnacle 

Church 7  420 

Buffalo,  N.  Y..  New  York  Ptnt.>  Bankers.  5  300 

ClevelandjO.,  Buckfve  Press  Ass'n 4  240 

Employes,  MichiRiin  r<'ntral 20  1,200 

St.  Thomas.  Ont 16  960 

Detroit,   Mich.,   Michigan   Central   om- 

plojres 4  ^4Q 
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July     17.  Buffalo,  N.  Y.,  via  steamer  Harrison. . .  2  120 

Toronto,  Ont.,  via  steamer  Ohippewa. . .  5  300 

18.  Paris,  Ont.,  employes  woolen  works.. ...  8  480 
Hamilton,  Ont.,  employes  wire  works. . .  8  480 

Erie,  Pa.,  C.  M.  B.  A 6  300 

Western  New  York  and  Pa.  Ry 8  480 

Buffalo,  N.  Y.,  Orpheus  Singing  Society.  ©  360 

Buffalo,  N.  Y.,  half  holiday 10  600 

Buffalo,  N.  Y.,  via  steamer  Harrison. . .  3  180 

Toronto,  Ont.,  via  Empress  of  India 15  900 

19.  Buffalo,  N.  Y.,  via  Erie  Ry 6  860 

Buffalo^  N.  Y.^  via  steamer  Shrewsbury.  6  300 

Cleveland,  O.,  via  0.  &  B.  line 8  480 

Toronto,  Ont.,  Canadian  Catholic  For- 
esters    2  120 

Buffalo,  Rochester  and  Lockport,  via 

N.  Y.  C.  Ry.,  trolley  and  steamer 90  5,400 

20.  Toronto,  Ont.,  First  Baptist  Church 3  180 

21.  Toronto,  Ont.,  Queen  St.  M.  E.  Church. .  3  180 
W.  N.  Y.  &  Pa.  Ry.,  Newton's  excursion .  8  48Q 

Cleveland,  O.,  special  party 6  360 

National  Union  Convention 2  120 

Rochester,  N.  Y.,  via  Erie  Ry 5  300 

Buffalo,  N.  Y.,  via  steamer  Harrison 2  120 

22.  Dundas,  Ont.,  via  0.  H.  &  B 12  720 

Toronto,  Ont.,  via  steamer  Chippewa. .  5  300 

Staford,  LeRoy  &  Batavia,  via  Erie 8  480 

Buffalo,  N.  Y,,  Paper  Makers'  conv 5  300 

23.  Toronto,    Ont.,    wholesale    and    retail 

grocers 10  600 
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July     23.  Dnndas,  Ont.,  First  Baptist  Ohurch. ...  8  480 

Springwater,  N.  Y.,  via  Erie  By 8  480 

LeBoy,  N.  Y.,  Baptist  Church 8  480 

Toronto,  Ont.,  wholesale  and  retail  con- 
fectioners    8  480 

24.  Owen  Sound,  Ont.,  Ind.  Order  Foresters.  6  360 
Canadian  Order  Bailway  Cond 8  480 

25.  Boston,  Mass.,  special  party 8  480 

Chautauqua 16  960 

Buffalo,  N.  Y.,  special  trolley  party 6  360 

BuflBalo,  N.  Y.,  half  holiday 32  1,920 

Buffalo,  N.  Y.,  via  steamer  Harrison 2  120 

Toronto,  Ont.,  Watson's  Candy  Manufac- 
tory    3  180 

26.  Buffalo,  N.  Y.,  via  steamer  Shrewsbury.  11  660 
Oarbondale,  Pa.,  via  Erie  Ry.  (two  sec- 
tions)    23  1,380 

Buffalo,  N.  Y.,  via  Erie  Ry 5  300 

Buffalo,  N.  Y.,  via  trolley 60  3,600 

L.  S.  &  M.  S.  Ry 10  600 

Buffalo,  N.  Y.,  via  steamer  Idle  Hour. .  8  480 
Buffalo,  Rochester  and  Lockport,  via  N. 

Y.  C.  and  Erie  Ry 20  1,200 

27.  Toronto,  Ont.,  Christie  Brown   Bisquit 

Mfg.  Co 16  960 

Brantford,  Ont.,  Union  Chiirdies 10  600 

Buffalo,  N.  Y.,  via  steamer  Harrison.  .  3  180 

28.  Ottawa,  Ont.,  via  G.  T.  Ry 12  720 

Buffalo,  N.  Y.,  via  steamer  Shrewsbury.  5  300 

29,  West  Shore  Ry.  excursion  along  line. . .  8  4%^ 
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July     29.  Oskawa,  Ont.,  Odd  Fellows  and  For- 
esters    10  600 

30.  Cleveland  and  Columbus,  0.,  via  C,  C, 

C.  and  St.  L.  Ry 16  960 

Philadelphia,  Pa.,  via  I^high  V^.  Ry. .  14  840 

Western  N.  Y.  and  Pa.  Ry 8  480 

31.  Toronto,  Ont 6  360 

Toronto,  Ont.,  via  G.  T.  Ry 6  360 

Aug.       1.  Toronto,    Ont.,    "Order    True    Blues," 

Orange  Lodge  8  480 

Buffalo,  N.  Y.,  half  holiday 20  1,200 

Toronto,  Ont.,  Machinists  and  Molders' 

Union 7  420 

Stratford,  Ont.,  Foresters,  via  G.  T.  Ry.  12  720 

Buffalo,  N.  Y.,  via  steamer  Shrewsbury.  8  480 

2.  Buffalo,  N.  Y.,  via  Erie  Ry 5  300 

Buffalo,  N.  Y.,  via  steamer  Hamson. . .  10  600 

Pittsburg,  Pa.,  via  B.,  R.  and  P.  Ry 10  600 

Bradford,  Pa.,  via  West.  N.  Y.  and  Pa.  6  360 

Buffalo,  N.  Y.,  via  trolley 20  1,200 

Buffalo,  Rochester  and  Lockport,  via  N. 

Y.  0.  R.  R 20  1,200 

Buffalo,  N.  Y.,  via  steamer  Idle  Hour. .  5  300 

3.  Toronto,  Ont.,  wholesale  and  retail  sta- 

tioners    3  180 

Hamilton,  Ont.,  Sons  of  Scotland 8  480 

3.  Hamilton  Ontario,  Masonic  Society.  ...  9  540 

Buffalo,  N.  Y.,  via  steamer  Shrewsbury.  2  120 

Barry,  Ontario,  via  Portsmouth 2  120 

5.  Pike,  K  Y.,  Odd  Fellows,  via  Erie  R^ . ,  6  360 
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Aug.      5.  Leroy,  N.  Y.,  Union  Churches 7  420 

Meadville,  Pa.,  via  W.  N.  Y.    and  Penn. 

Ry 8  480 

Port  Perry,  Ontario,  Fire  Brigade 9  540 

Port  Perry,  Ontario,  Methodist  and  Bap- 
tist Churches 7  420 

Buffalo,  N.  Y.,  via  steamer  Harrison ...  10  600 

Hornellsville,  N.  Y.,  via  Erie  Ry 6  300 

Rochester,  N.  Y.,  via  Erie  Ry^ 4  240 

Jamestown,  N.  Y.,  via  E)rie  Ry 4  240 

Gowanda,  N.  Y.,  Presbyterian  Church. .  8  480 
Batavia  and  Leroy,  N.  Y.,  via  N.  Y.  C. 

R.  R 10  600 

6.  Buffalo,  N.  Y.,  via  steamer  Shrewsbury.  4  240 
Mahora,  Ontario,  via  steamer  Chicora. .  10  600 
Toronto,   Ontario,    St.   Mary's  Catholic 

Church 7  420 

East  Aurora,  N.  Y.,  Union  Churches.  . .  8  480 

Big  Four  Ry 10  600 

Buffalo,  N.  Y.,  Odd  Fellows 9  540 

7.  Buffalo,  N.  Y.,  Odd  Fellows 15  900 

Toronto,  Ontario,  liquor  distillers 6  360 

Lake  Erie  &  Western  Ry.,  along  line 

(three  sections) 32  1,920 

Boston,  Masis.,  Raymond  party 2  120 

Buffalo,  N.  Y.^  via  steamer  Shrewsbury.  3  180 

8.  Chariotte,  N.  Y.,  via  R.,  W.  &  O.  R y ....  14  840 
Rochester,  N.  Y.,  via  West  Shore  Ky...  14  840 
Kent,  Ohio^  via  steamboat  and  trolley. .  10  ftttV^ 

H,  W.  &  O.  Ry,,  along  line,  harvest  ex- 
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Aug.      8.  Buffalo,  N.  Y.,  half  holiday 20  l^MW 

B.,  N.  Y.  &  Penn.  Ry.,  along  line 9  640 

Cincinnati,    Ohio,    Gennania    Singing 

Club 4  240 

Buffalo,  N.  Y.,  Odd  Fellows  Convention .  6  360 
Buffalo,  N.  Y.,  Christian  Endeavor  Con- 
vention    10  600 

9.  Buffalo,  N.  Y.,  via  steamer  Shrewsbury.  10  600 

Buffalo,  N.  Y„  via  Erie  Ry 6  360 

Buffalo,  N.  Y.,  via  Central  Ry 15  900 

Buffalo,  N.  Y.,  via  trolley 30  1,800 

Buffalo,  N.  Y.,  via  Erie  Ry 4  240 

Buffalo,  N.  Y.,  via  Steamer  Idle  Hour. .  10  600 

Rochester,  N.  Y.,  via  West  Shore 8  480 

Syra-cuse,  N.  Y.,  via  N.  Y.  C.  Ry 8  480 

10.  Lake  Simcoe,  Ontario,  "  Arc  Line  Home 

Circle" 7  420 

Toronto,  Canada,  civic  holiday 12  720 

Buffalo,  N.  Y.,  special  trolley  party 6  860 

St.   Thomas,   Toronto   and   Woodstock 

civic  (holiday  excursion 35  2,100 

11.  Dunkirk,  N.  Y.,  St.  Mary's  Seminary. .  6  860 

Chautauqua 10  600 

Fort  Niagara  celebration 25  1,500 

Oanandaigua  National  Science  Camp. .  2  120 

Auburn,  N.  Y.,  Hop  Growers  Picnic 10  600 

Milton,  Ontario,  Union  Sunday  School . .  8  480 
Western  N.  Y.  and  Penn.  Ry.,  along 

line 9  640 

New  York  State  Hotel  Men,  Con^enWoTi.  4  240 
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Aug.    11.  Buffalo,  N.  Y.,  via  steamer  Shrewsbury.  3  180 

12.  Coburg  and  Port  Hope,  Ont,  Foresters.  12  720 

Plon,  Ont,  via  G.  T.  By 1  60 

Buffalo,  N.  Y.,  via  Steamer  Shrewsbury.  2  120 

13.  Buffalo,  N.  Y.,  Sisters  of  Charity 4  240 

Bradford  Ont.,  Fire  Department    and 

friends 6  360 

Lockport,    N.    Y.,    Gterman    Lutheran 

Ohurch 6  360 

St.  Thomas,  Onit.,  Board  of  Trade  and 

friends 6  360 

Cincinnati,  Ft.  Wayne  and  Peoria,  L.  E. 

&  W.  By 12  720 

Branton^  Ont.,  via  Steamer  Chippewa . .  7  420 
Toronto,  Ont.,  Knight  Street  Methodist 

Church 6  360 

Buffalo,  N.  Y.,  via  Steamer  Shrewsbury.  3  180 

14.  Gait,  Ont.,  Civic  holiday 6  360 

Washington  and  Philadelphia,  special 

party IT  1,020 

Cincinnati,  O.,  via  L.  E.  and  Western  Ry.  10  600 

15.  Buffalo,  N.  Y.,  via  Steamer  Shrewsbury.  5  300 
Toronto,  Ont.,  via  Steamer  Chippewa . .  3  180 

Chautauqua,  N.  Y 9  540 

Buffalo,  N.  Y.,  via  N.  Y.  C.  &  West  Shore 

Ry 20  1,200 

16.  Jamestown,    N.    Y.,    Pancius    Singing 

Club 8  480 

Lake  Shore  and  M.  S.  Ry.,  along  line. . .  8  480 

Pittsburg,  Pa.,  via  B.  R.  &  P.  Ry Q  54ft 
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Aug.     16,  BocheBter  and  Syracuse,  via  N.  Y.  O 10 

Bradford,  Pa.,  Western  N.  Y.  &  Pa 8 

Cleveland,  O.,  via  steamer  and  trolley. .  8 

Buffalo,  N.  Y.,  via  trolley 20 

Buffalo,  N.  Y.,  via  N.  Y.  O.  Ry 15 

Cleveland,  O.,  via  Erie  Ry 8 

Buffalo,  N.  Y.,  via  Erie  By 3 

Rochesfter,  N.  Y.,  Poland  Singing  01  ab . .  4 

Buffalo,  N.  Y.,  via  Steamer  Shrewsbury.  6 

18.  Buffalo,  N.  Y.,  via  Steamer  Shrewsbury.  1 

Burlington,  Ont.,  via  G.  T.  Ry 4 

Binghamton,  N.  Y.,.via  Erie  Ry 9 

Nickel  Plate  Ry.,  along  line 12 

Western  N.  Y.  and  Pa.,  along  line 10 

Erie  Ry.,  along  line 10 

17.  London^  Ont.,  Civic  holiday 10 

Canada,  G.  T.  Ry.,  employes 8 

19.  Clarkson,  Ont.,  A.  O.  U.  W 6 

Lockpoirt,  N.  Y.,  firemen  en  route 6 

Buffalo,  N.  Y.,  W.  C.  T.  U 5 

Bradford,  Pa.,  via  Western  N.  Y.  and  Pa. 

Ry 6 

L.  S.  and  M.  S.  Ry.,  Y.  M.  C.  A 6 

21.  St.  Catherines,  Ont.,  via  G.  T.  Ry 1 

Buffalo,  N.  Y.^  via  Steamer  Shrewsbury.  3 
Yonkeps,  N.  Y.,  Fire  Department  and 

friends 6 

East  Aurora^  N.  Y.,  Union  Churches. . .  6 

Cattaraugus.,  Co.,  Farmers  Picnie. . . ; . .  10 

Toronto,  Ont.,  A.  O.  TJ.  W.  lodigea % 
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IQQft  No.  Of  No.  Of 

**^^  oars.  vlBltors. 

Aug.    21.  Lockport,  N.  Y.,  State  Firemen's  Con- 

yention 12  720 

St.  Louis,  Mo.^  via  Wabash  By.,  and  G.  & 

B.  line 10  600 

Western  N.  Y.  and  Penn.  By.,  along  line.  9  540 

Georgetown,  Ontario 9  540 

22.  Stratford,  Ontario,  via  Grand*  Trunk  Bj. 

(three  sections) 20  1,200 

Toronto,  Canada,  via  Grand  Trunk  By., 

Coleman  Safe  Works 8  480 

Buffalo,  N.  Y.,  via  steamer  Shrewsbury .  11  660 
Beunion  Col.  P.  A'.  Porter's  Begiment, 

Eighth  New  York  Heavy  Artillery. . .  6  360 

Society  of  Engineers'  Convention '2  120 

17.  Buffalo,  via  steamer  Shrewsbury 2  120 

18.  Buffalo,  via  steamer  Shrewsbury 2  120 

Lockport,  Pine  Street  Lutheran  Church.  10  600 

23.  New  York  city  Schlicihlenzer  Club 2  120 

Bochester  and  Syracuse,  via  N.  Y.  C.  By.  20  1,200 

Buffalo,  via  N.  Y.  C.  By 15  900 

Buffalo,  via  trolley 20  1,200 

Buffalo,  via  steamboat 5  300 

Cleveland,  Ohio,  via  C.  &  B.  line 10  600 

24.  Pittsburg,  Pa.,  Comm.  By.  Agency 2  120 

Buffalo,  N.  Y.,  via  trolley,  special 4  240 

26.  Buffalo,  N.  Y.,  via  trolley,  special 6  860 

Cleveland,  Ohio,  via  C.  &  B.  line 8  48(1 

Toronto,  Ontario 7  420 

Buffalo,  N.  Y.,  via  steamer  Shrewsbury.  1  60 

27.  Buffalo,  N,  Y.,  via  steamer  Shrewsbury .  2  120 
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Aug.     27.  Cleveland,  Ohio,  Knights  Pythias 6 

Del.,  Lack.  &  West.  By.,  along  line 14 

28.  Washington,  D.  C,  special  party 8 

Philadelphia,  Pa.,  special  party 8 

Buffalo,  N.  Y.,  via  trolley,  special  party .  5 

29.  Beunion  Twenty-third  Independent  Bat- 

tery New  York  Volunteers 2 

American    Assodatian     Advancement 

Science  Convention 6 

Lehigh  Valley  By.,  along  line 12 

Buffalo,  N.  Y.,  ihalf-holiday  excursion ...  20       1 

Ohio  and  Indiana,  via  Nickel  Plate  By. .  20       1 

Erie  By.,  along  line 10 

•  Buffalo,  N.  Y.,  Knights  Pythias 8 

Cleveland,  Ohio,  via  C.  &  B.  line 8 

Cleveland,  Ohio,  via  L.  S.  &  M.  S.  By. . .  10 

St.  Paul,  Minn.,  G.  A.  B.,  en  route 10 

Bochester  and  Syracuse,  via  N.  Y.  C.  and 

W.  S.  By 15 

Buffalo,  N.  Y.,  via  trolley 25       1 

West.  N.  Y.  and  Penn.  By.,  along  line. .  9 

Buffalo,  N.  Y.,  via  steamer  Shrew«ft)ury.  2 

30.  Buffalo,  N.  Y.,  via  steamer  Shrewsbury.  7 
Jamestown,  N.  Y.,  via  Erie  By 2 

31.  Buffalo,  N.  Y.,  via  steamer  Shrewsbury.  2 
Baltimore,  Md.,  Iron  Hall  Underwriters.  1 

Sept.      2.  West  Seneca,  N.  Y.,  St.  Patrick's  S.  S. .  2 
Buffalo,    N.    Y.,    National    Association 

State  Engineers 8 

Bnffalo,  N.  Y.,  XJ.  S.  VetenMirj  ^^j^caI 

Association ..•••..••  ^ 
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mNo.  of  Now  of 

can.  Tlaitors. 

Bept    2.  Buffalo,  N.  Y.,  via  steamer  Shrewsbury.  3  180 

Jamestown,  N.  Y.,  via  Erie  Ry 5  300 

3.  Buffalo,  N.  Y.,  via  steamer  Shrewsbury.  5  300 

5.  Buffalo,  N.  Y.,  via  steamer  Shrewsbury.  6  300 
Brooklyn,  N.  Y.,  via  Erie  Ry 9  640 

6.  New  York,  N.  Y.,  via  Erie  Ry 9  640 

Buffalo,  N.  Y.,  via  steamer  Shrewsbury.  7  420 

New  York,  N.Y.,  Co.  B,  71st  Regiment..  1  60 

Cleveland,  O.,  via  C.  and  B.  line 8  480 

Pittsburg,  Pa.,  via  Allegany  Valley  Ry.  10  600 

Buffalo,  N.  Y.,  via  trolley 20  1,200 

Buffalo,  N.  Y.,  via  N.  Y.  C.  and  West 

Shore  Ry  10  600 

Boston,  Mass.^  Cook's  tourist  party 3  180 

Brooklyn,  N.  Y.,  Hendrickson  party. . .  3  180 

Li  Hung  Chang  party 1  60 

7.  Labor  day  excursion,  via  N.  Y.  C.  R.  R. .  25  1,500 
Labor  day  excursion,  via  West  Shore 

R.  R 20  1,200 

Labor  day  excursion,  via  Erie  R.  R. . . .  10  600 
Labor  day  excursion,  via  R.,  W.  and  O. 

R.  R 10  600 

Labor  day  excursion,  via  W.  N.  Y.  and 

Penn.  R.  R 10  600 

Buffalo,  N.  Y.,  via  steamer  Idle  Hour. .  10  600 

Cleveland,  O.,  via.  C.  and  B.  line 10  600 

Buffalo,  N.  Y.,  via  trolley 50  3,000 

8.  Erie  Ry.,  via  main  line 24  1,440 

Western  N.  Y.  and  Penn.  Ry.  along  line.  12  720 

Buffalo,  N.  Y.,  Deaf  and  Dumb  Institute.  1  60 
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Sept.      8.  American  Road  Masters  Ass-n  Ck>nv. . .  4  240 

Ellicottville,  N.  Y.,  Unioii  Churches. . .  5  300 

Cleveland,  O.,  via  steamer  Shrewsbury.  5  300 

Erie  Ry.,  via  along  line 41  2,460 

11.  American  Society  Ry.  Suptg.  Conv 5  300 

Michigan  Press  A  ss'n  Convention 4  300 

Toronto,  Ont.,  via  Erie  Ry 2  120 

Toronto,  Ont.,  via  steamer  Chippewa. .  9  540 
Toronto  Road  Masters,  via  steamer  Chip- 
pewa   5  300 

Buffalo,  N.  Y.,  via  steamer  Shrewsbury.  1  60^ 

Detroit,  Mich.,  Press  Association 4  240 

13.  Pittsburgh,  Pa.,  via  B.  R.  and  Pitts.  Ry.  10  600 
Watertown,  N.  Y.,  via  R.,  W.  and  O., 

39th  Separate  Co     4  240 

Buffalo,  N.  Y.,  via  C.  and  B.  line 6  360 

Buffalo,  N.  Y.,  via  N.  Y.  C.  R.  R 15  900 

Buffalo,  N.  Y.,  via  trolley 24  1,440 

Rochester,  N.  Y.,  via  West  Shore 9  540 

L.  S.  and  M.  S.  Ry.,  via  along  line 10  600 

.  15.  Pittsburgh,  Pa.,  via  B.  R.  and  Pitts.  Ry.  8  480 

Insurance  Union  Convention 4  240 

16.  Democratic  Delegates  to  State  Conv..  6  360 
Buffalo,  N.  Y.,  via  steanuT  Shrewsbury.  12  720 

17.  Buffalo,  N.  Y.,  via  National  Builders' 

Association 12  720 

19.  Buffalo,  N.  Y.,  American  Public  Health 

Association 4  240 

20.  Johnsonburg,  via  Erie  Ry 12  720 

PW/adelphia,  Pa.,  via  LeMgh.  ^a\\«y . .  •  8  480 
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IgOA  No.  of  No.  of 

"•^  can.  vUltora. 

Sept  20.  Buffalo,  N.  Y.,  via  trolley 10  600 

Buffalo  and  Rochester,  via  West  Shore 

aOu  JN.   JL.  \j ,  m ...*•  Xi5  I iuU 

Carbondale,  Pa.,  via  EJrie  Ry 10  600 

Buffalo,  N.  Y.,  via  Erie  Ry 2  120 

Buffalo,  N.  Y.,  via  steamer  Shrewsbury.  2  120 
Buffalo,  N.  Y.,  Board  of  Health  Commis- 

sioners 7  420 

22.  Binghamton,  N.  Y.,  via  Del.  &  Lack.  Ry.  5  300 
Niagara  on  the  Lake,  from  encampment 

Oanada]  Militia 6  360 

28.  Agents  Metropolitan  Life  Insurance  Co., 

Convention 6  360 

577  84,620 


RBGAPITULATIOK 

No.  of  EBt. 

can.  visitors. 

1895.  October 149  8,940 

1896.  May 229  13,740 

June 379  22,740 

July 1,558  93,480 

August 1,471  88,260 

Setember 577  34,620 

4,363  261,780 
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THE  OOMMISSIONEBS  OF  THE  STATE  BESEBVATIO 

NIAQABA,  IN  ACCOUNT  WITH  HENBY  E.  OBEG 

TBEASUBEB. 

1896. 
Oct.        1.  Balance  on  hand  this  date 93,9 

Beobipts. 
Oct.      24.  Quarterly  advance  from  the 

State  Oomptrollerfor  main- 
tenance      16,250  00 

1896. 
Jan.      15.  Quarterly  advance  from  the 

State  Oomptrollerfor  main- 
tenance        6,250  00 

April   22.  Quarterly  advance  from/  the 

State  Oomptrollerfor  main- 
tenance        6,260  00 

July     25.  Quarterly  advance  from  the 

State  Oomptrollerfor  main- 
tenance        6.260  00 

26,C 

Special  appropriation  as  per  chapter  932,  Laws 
of  1895: 

1896. 

Oat.      11.  Payment    by    State    Comp- 
troller on  account |903  45 

Nov.       2.  Payment    by    State    Comp- 
troller on  account 2,838  50 

14.  Payment    by    State    Comp- 
troller on  account 674  76 


"..»'* 


•  • 
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Uonr.    21.  Payment    by    State    Comp- 
troller on  acoounft |2,788  83 

Dec.    11.  Payment    by    State    Comp- 
troller on  account 926  33 

1896.  ■ 
Jan.    10.  Payment    by    State    Comp- 
troller on  account 73  60 

23.  Payment    by    State    Comp- 
troller on  account 5,997  53 

29.  Payment    by    State    Comp- 
troller on  account 302  36 

March  10.  Payment    by    State    Comp- 
troller on  account 60  00 

%     8.  Payment    by    State    Comp- 
troller on  account 56  00 

June    9.  Payment    by    State    Comp- 
troller on  account 20  00 

20.  Payment    by    State    Comp- 
troller on  account 2,788  82 

f  17,430  07 

^I>ecial  appropriation  as  per  chapter  950,  Laws 

of  1896: 

1896. 
'^«lv      8.  Payment    by    State    Comp- 
troller on  account |49G  75 

18.  Payment    by    State    Comp- 
troller on  account 709  75 

^^«g.    12.  Payment    by    State    Comp- 
troller on,  account 996  34 

^Pt.     9.  Payment    by    State    Comp- 
troller on  account 738  38 

2,941  22 

4  ' 
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1895. 
Nav.       2.  Draft  on  Bank  of  Niagara  for 

Ctetober  receipte fl97  40 

Dec.       2.  Draft  on  Bank  of  Niagara  for 

November  receipts 34  90 

31.  Draft  on  Bank  of  Niagara  for 

December  receipts 20  15 

1896. 

Feb.       1.  Draft  on  Bank  of  Niagara  for 

January  receipts 222  35 

March    2.  Draft  on  Bank  of  Niagara  for 

February  receipts 70  70 

31.  Draft  on  Bank  of  Niagara  for 

March  receipts 71  60 

May       2.  Draft  on  Bank  of  Niagara  for 

April  receipts 57  20 

June      1.  Draft  on  Bank  of  Niagara  for 

May  receipts 247  95 

30.  Draft  on  Bank  of  Niagara  for 

June  receipts 431  25 

Aug.      1.  Draft  on  Bank  of  Niagara  for 

July  receipts! 1,296  40 

Sept.      1.  Draft  on  Bank  of  Niagara  for 

August  receipts 1,772  70 

30.  Draft  on  Bank  of  Niagara  for 

September  receipts 1,609  80 

1896. 
Jan.      21.  IMvidend  on  deposits  in  Cataract  Bank. 

1895. 
IHv.      31.  Intert^ton  balances  in  Manu- 
facturers    and     Traders* 
Bank %»  « 
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Settees 203  2J 

Coal 102  50 

Signs 38  19 

Sidewalks 90  30 

CommissioDers'  expenses 119  50 

Treasurer  and  secretary  (traveling  expensfs) 8  80 

Treasurer  and  secretary  {offlce  expena-s) 104  41 

Tcmls 242  95 

National  flag 10  00 

Expense 75  00 

iDcIined  railway 2,033  62 

Walks 1,311  73 

Bnildlngs 1,570  38 

Salaries  (Bupsrintendent  and  cleric) 2,899  98 

PoIIoe 6,325  00 
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Prospect  park f2,367  64 

Goat  island 1,599  26 

Roads 6,346  97 

Niagara  oflQce 571  67 

Bridges 129  29 

Parapet  wall 5  25 

Gutters 37  27 

Electri<5  lighting 561  00 

Observatory 148  37 

127,751  28 

Special  Improvements  under  Chapter  932,  Laws  of  1895. 

Seed f45  00 

Grading 1,318  75 

Walks 88  50 

Shelter  building 6,423  94 

Terminal  station 8,740  10 

Tools 35  20 

Planting 433  25 

Services 10  50 

Shrubs 334  83 

J17,430  07 

Special  Improvements  under  Chapter  950,  Laws  of  1896. 

Beads |163  00 

Walks 959  76 

Terminal  station 709  75 

Iron  railing 933  71 

Bridges 175  00 

12,94122 
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Niagara. 


New  Yokk,  January  24,  1898. 

To  the  Honorable,  the  Speaker  of  the  Assembly,  Albany: 

Sir. —  I  transmit  herewith  for  presentation  to  the  Legislature 
the  Fourteenth  Annual  Report  of  the  Commissioners  of  the  State 
Reservation  at  Niagara,  for  the  fiscal  year  ended  September  30, 

1897. 

Respectfully, 

ANDW.  H.  GREEN, 

President, 


REPORT. 


I  . 


To  the  Honorable,  the  Legislature  of  the  State  of  New  York: 

The  Commissioners  of  the  State  Reservation  at  Niagara,  as  re- 
quired by  law,  submit  their  report  for  the  fiscal  year  begun  Oc- 

« 

tober  1,  1896,  and  ended  September  30,  1897,  being  their  four- 
teenth annual  report. 

The  work  of  the  year  has  been  mainly  in  continuance  of  the 
system  of  improvement  and  restoration  which  the  commissioners 
have  had  in  view,  and  in  accordance  with  their  previously 
adopted  plan. 

The  river  shore  at  different  points  has  required  grading,  filling 
and  planting,  and  this  work  has  been  carried  on  notably  between 
Port  Dav  and  First  street.  The  crib  work  on  the  southern  shore 
of  Goat  Island  has  bcn^n  covered  with  soil  and  j)lanted  so  as  to 
make  it  invisible  from  the  island  The  shore  of  Bath  Island  has 
been  graded,  planted  and  rip-rapped.  A  loop  driveway  at  Port 
Day  has  been  constructed,  ^naded  and  gravelled.  A  stone 
arched  bridge  has  been  erected  at  the  overflow  below  First  street, 
and  another  stone  arched  bridge  has  bec^n  erected  at  Port  Day. 
The  river  road  between  Falls  street  and  Niagara  street  has  been 
macadamized.  Seventh  street  from  BulValo  avenue  to  the  river 
road  has  bi^u  widened.  This  is  not  intended  as  a  complete  state- 
ment of  the  vear's  work,  details  of  which  an*  contained  in  the  re- 
port  of  the  superintendent,  appended  to  this  report. 

The  Reservation  has  b(Mni  public  property  for  more  tlian  12 
years  (July  lo,  188r>  to  September  30,  1807).     In  each  annual  re- 
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port  of  the  commissioners, the  work  of  the  preceding  year  has  been 
narrated.  First,  in  1885-86,  soon  after  the  opening  of  the  Re- 
servation, they  undertook  the  work  of  demolition.  They  caused 
the  structures  that  defaced  the  river  shore  and  the  islands  to  be 
removed.  This  having  been  accomplislied,  the  work  of  construc- 
tion and  restoration  was  proceeded  with;  gradually,  it  must  be 
admitted,  since  the  amount  of  money  placed  at  their  disposal  by 
the  Legislature  was  at  no  time  large  enough  to  allow  of  their  en- 
tering into  contracts  for  extensive  improvements.  The  work  has 
necessarily  been  done  piecemeal,  year  by  year,  as  the  money  was 
granted.  With  a  suflicient  sum  of  money  at  their  disposal,  the 
commissioners  might  ten  years  ago  have  undertaken  to  carry  out, 
on  a  large  scale  and  in  a  comprehensive  way,  the  general  plan  of 
improvement  they  had  adopted.  It  is  i)rofitless,  however,  to 
refer  to  what  might  have  been  done.  Under  the  circumstances, 
and  with  annual  appropriations  for  im])rovements  since  1889 
only,  the  commissioners  are  inclined  to  think  that  what  they 
have  effected  in  the  way  of  improvements  at  Niagara  is  not  in- 
considerable. 

The  follow'ing  especially  may  be  mentioned:  A  substantial 
crib-work  or  solid  timber  frame  filled  with  stone,  has  been  con 
Btructed  along  the  southern  shore  of  Goat  Island  to  prevent 
erosion;  the  bridges  to  Bath  and  Goat  Islands  have  been 
strengthened;  a  new  macadamized  road  has  been  laid  on  Goat 
Island,  and  the  damaged  bank  of  the  island  restored;  Bath  Island 
has  been  enlarged  and  planted;  the  large  area  between  the  Grove 
and  Bridge  street  has  been  graded  and  j>lnnted,  and  the  high  re- 
taining wall  at  its  base  partly  taken  down — a  great  improve- 
ment; a  very  substantial  bridge  to  Luna  Island  has  been  erected 
in  place  of  the  old  wooden  structure  that  had  been  there  so  long; 
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fi  suitable  iron  railing  has  been  placed  at  dangerous  points;  a 
^ieiter  building  has  been  erected  on  Goat  Island;  and  a  new 
f^fminal  station  has  been  constructed  at  the  foot  of  the  inclined 
railway. 

Tie  following  publications  have  been  printed  with  the  annual 
rei>orts  of  the  commissioners: 

<  TFourth  Report) — Catalogue  of  Niagara  Flora,  by  Hon.  David 
F.    Day,  65  p. 

<  t^ixth  Report) — The  History  of  the  Niagara  River,  by  Prof.  G. 
Kl-   Gilbert,  24  p.  with  illustrations.  i 

(Seventh  Report) — Report  on  the  Outline  and  Crest  of  the 
F  ^Is,  with  a  survey  to  determine  the  crest  line  of  the  falls,  with 
tSL^les,  maps  and   illustrations,  by  Hon.  J.  Bogart  and  A.  S. 
iibbe,  27  p. 

(Eighth  Report) — Niagara  Falls,  Tts  Past,  Present  and  Pros- 
pective Condition,  by  Jas.  Hall,  LL.  D.,  24  p. 

(Ninth  Report) — Bibliography  of  Hennepin,  by  C.  K.  Reming- 
ton, Esq.,  19  p. 
liiMiography  of  La  Salle,  by  C.  K.  Remington,  Esq.,  5  p. 
Map  of  Ilistoric  Niagara,  by  W.  C.  Johnson,  Esq. 
♦Tenth  Report) — Historic  Niagara,  by  Hon.  P.  A.  Porter,  15  p. 
Niairara  Bibliography,  by  C.  K.  Remington,  Escj.,  35  p. 
(Eleventh  Report) — Report  to  the  Constitutional  Convention 
relating  to  the  Diversions  of  Waters  of  tlie  Niagara  River,  by 
Hon.  J.  A.  Barhite,  13  p. 
Niagara  Bibliography  (continued),  by  C.  K.  Remington,  Esq., 

^he  Duration  of  Niagara  Falls  and  the  History  of  the  Great 
^H  by  J.  W.  Spencer,  Ph.  D.,  120  p.  with  illus.  and  index. 
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In  view  of  the  recent  development  of  power  at  Niagara  by  cor- 
porations for  manufacturing  and  other  purposes,  and  of  the  ap- 
parent impossibility  of  preventing  further  grants  to  corpora- 
tions, the  future  of  the  falls  and  river  becomes  a  matter  of  specu- 
lation and  conjecture.  With  reference  to  this,  the  remarks  of 
an  eminent  man  of  science*  have  been  circulating  in  the  public 
prints  as  follows: 

"  The  originators  of  the  work  so  far  carried  out  and  now  in 
progress  hold  concessions  for  the  development  of  450,000  horse- 
power from  the  Niagara  River.    I  do  not  myself  believe  and  such 
limit  will  bind  the  use  of  this  great  natural  gift,  and  I  look  for- 
ward to  the  time  when  the  whole  water  from  Lake  Erie  will  find 
its  way  to  the  lower  level  of  Lake  Ontario  through  machinery 
doing  more  good  for  the  world,  than  that  great  benefit  which., 
we  now  possess  in  contemplation  of  the  splendid  scene  which  wc 
have  presented  before  us  at  the  i)re8ent  time  by  the  waterfall  oE 
Niagara.    I  wish  I  could  think  it  possible  that  I  could  live  to  ne& 
this  grand  dovelopmont.'^ 

While  beautv  and  grandeur  in  natural  scenerv  make  some  im- 
pression  upon  tho  modern  man  of  science,  it  is  vague  and  eaflilj 
erased,  in  comparison  with  that  produced  by  utility.  The  Falls 
of  Niagara  are  no  doubt  a  sublime  spectacle,  but  \^ith  the  sensa- 
tions of  beauty  and  awe  in  the  soientiiic  mind  there  is  com- 
mingled some  more  or  less  conscious  disturbance  and  disapproval 
in  seeing  so  mighty  a.  mass  of  water  rolling,  dashing,  foaming 
along  and  tumbling  over  a  precipice;  and  the  scientific  beholder 
perhaps  involuntarily  ejaculates:  *' To  what  purpose  is  this 
waste?  IIow  much  better  would  it  be  if  the  river  and  falls  could 
be  utilized  in  turning  innnonse  turbine  wheels  and  gt^nerating 
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'he  falling  water  accomplishes  nothing.  It  should  be  operat- 
mills,  giving  employment  to  men  and  women,  producing 
xnething  tangible,  useful,  marketable  !  Beauty  and  sublimity 
^^■^^  there,  it  is  true;  but  beauty  and  sublimity  have  no  commer- 
^^x^l  value;  they  put  money  into  nobody's  pocket,  unless  we  ex- 
^^•-pt  the  owners  of  railroads,  hotels  and  livery  stables. 

Such  would  seem  to  be  the  attitude  of  not  a  few  scientific  and 
I'^X'^ctical  men  towards  Niagara. 

The  conflict  between  utility  and  beauty,  between  the  practical 
^xid  the  ideal,  is  perpetual. 

Contractors  need  stone  for  roads,  and  the  Palisades  of  the 
Hudson  are  shattered  by  dynamite  to  supply  the  material.    Lum- 
V)er  men  must  have  logs,  and  Adirondack  forests  go  down  before 
the  woodman's  axe. 

While  the  attitude  of  its  Legislature  towards  Niagara  has  not 
been  consistent,  the  State  of  New  York  has  nevertheless  done 
much  that  is  creditable  towards  protecting  and  preserving  natu- 
ral objects  of  great  beauty  and  celebrity.    In  addition  to  rescuing 
the  lands  adjacent  to  the  falls  from  private  ownership  and  caus- 
ing them  to  be  restored  to  some  semblance  of  their  orij;:inal  at- 
tractiveness, she  has  appointed  a  commission  to  see  to  it  that 
'^teps  be  taken  to  prevent  further  destruction  of  the  Palisades, 
^he  has  decreed  that  the  devastation  of  the  Adirondack  forest 
lands  shall  cease,  and  that  vast  tracts  of  those  lands  shall  be 
placed  beneath  the  aegis  of  State  protection. 

She  has  incofjx>rated  The  Trustees  of  Scenic    and    Historic 
Places  and  Objects. 

But  we  repeat,  the  State  has  not  maintained  a  consistent 
policy  with  reference  to  Niagara.  After  putting  an  end  to 
private  ownership  and  taking  the  cataract,  the  rapids  and  lands 
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adjacent  under  her  care  and  protection,  she  incontinently  granti 
to  corporations  the  right  to  withdraw  large  quantities  of  water 
from  the  upper  river,  and  so  to  diminish  the  magnificence  of  the 
world-famous  spectacle. 

The  owners  of  riparian  lands  adjacent  to  the  falls  in  1885 
claimed  compensation  for  their  right  of  property  in  the  unused 
water-power.  But  their  claims  were  disallowed.  Only  a  few 
years  afterward  the  State  by  lojrislative  acts  grants  to  corj)ora- 
tious,  without  ooinja^nsatioD,  the  j)nvilego  of  taking  enoi-mous 
quantities  of  water  from  the  river. 

In  their  last  annual  report  the  commissioners  said:  "It  is 
hoped  that  an  international  agreement  may  eventually  be  en- 
tered into  between  Great  Brilain  and  the  United  States,  by 
which  the  waters  of  the  Upper  Niagara  shall  be  permanently 
exemi)ted  from  diversion.'* 

In  view  of  the  probability  Ihat  an  attempt  may  soon  be  made 
to  divert  large  quantities  of  the  upper  river  into  Canadian  terri- 
tory, it  seems  to  the  commissioners  esi)ecially  important  that 
measures  should  prom])tly  be  taken  to  effect  the  permanent  ex- 
emption that  is  so  desirable,  and  by  which  alone  the  falls  can  be 
surely  protected.  The  withdrawal  of  sufficiently  large  quantities 
of  water  into  Canadian  territory  and  under  Canadian  authority, 
would  undoubtedly  give  rise  to  international  complications,  that 
would  require  diplomatic  treatment. 

Interference  with  navigation  and  obstruction  to  commerce  are 
matters  that  would  probably  not  present  themselves  for  adjust- 
ment. The  question  is,  whether  the  most  famous  natural  phe- 
nomenon on  the  continent  is  to  be  diminished  in  volume,  and 
made  less  and  less  attractive  to  the  people  of  this  and  other 
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countries,  if  not  eventually  destroyed,  by  private  corporations 
taking  and  diverting  the  waters  of  .the  upper  river  for  their  own 
use  and  emolument,  with  the  sanction  of  Provincial,  or  Colonial 
and  State  governments. 

"VN'hile  it  would  seem  to  be  a  well  settled  rule  of  international 
law  that  no  right  of  property  can  be  claimed  in  the  tide  waters 
of  the  sea  or  the  running  waters  of  rivers,  yet  if,  to  use  the 
language  of  the  late  Dr.  Travers  Twiss,  "  the  free  and  common 
use  of  a  thing  of  this  nature    *     *     be  prejudicial,  or  dangerous 
to  a  nation,  the  care  of  its  own  safety  will  entitle  it  so  far,  and  so 
far  only,  to  control  the  use  of  it  bv  others,  as  to  secure  that  no 
prejudice  or  danger  result  to  itself  from  their  use  of  it.    A 
nation  may  accordingly  have  a  right  of  empire  over  things  which 
are  nevertheless  by  nature  communis  usus,  and  over  which  it  can- 
not acquire  an  absolute  right  of  property;  as,  for  instance,  over 
portions  of  the  high  seas,  or  over  rivers  which  form  the  hound<iry 
0/  \U  territory.^'     ("  Law  of  Nations,"  by  Travers  Twiss,  LL.  D.) 
1^  12th  Annual  Report  Commissioners  of  the  State  Reserva- 
tion at  Niagara,  pp.  9-11.) 

^t  was  the  same  spirit  which  moved  the  State  of  New  York 
^^  l'!^S').and  the  Province  of  Ontario  in  1888,  to  rescue  the  pictures- 
W  and  attractive  scenerv  of  the  banks  and  islands  of  the  Nia- 
farufiom  the  injury  and  desecration  inflicted  upon  it  in  the  days 
^'  pi'ivaie  ownership — scenery,  which  including,  as  it  does,  so 
^raiid  ail  <*xhibition  of  the  forces  of  nature,  so  extraordinary  a 
^'^plav  of  natural  beautv  and  sublimity,  could  no  lon<i:or,  bv 
I'f'ojilf.s  calling  themselvescivilized,be  left  exposed  to  the  drgrada- 
t'on  and  defac<Mii^Mit  that  inevitably  attend  i)rivatt*  owncisliip. 

^1k*  fMif'stion  niav  wi^ll  b(»  asked:  lias  the  inttM-est  in  natural 
^^'^'^'^H' of  exceptional  grandeur  that  ])i*()mj)ted  and  approved  V\\e 


12  [Assembly, 

establishment  of  the  State  Reservation  at  Niagara  and  the  Queen 
Victoria  Niagara  Falls  Park,  wholly  disappeared;  or  has  the  in- 
terest in  the  development  of  electrical  power  and  manufacturing 
enterprises  become  so  general  and  so  dominant  as  to  produce  in- 
difference to  the  future  of  Niagara  Falls,  and  even  tacit  approval 

0 

of  schemes  that  cannot  but  be  effective  in  diminishing  the  volume 
of  the  cataract,  and  defacing  it  as  a  world-famous  spectacle?  At 
any  rate,  it  must  be  admitted  that  the  river  and  falls  are  at 
present  not  safe-guarded  from  diversion  and  destruction.  And 
the  only  power  that  can  provide  absolutely  sure  protection  is  the 
combined  power  of  the  government  of  the  United  States  and  that 
of  Great  Britain,  known  as  Her  Majesty's  Government.  In  the 
opinion  of  the  commissionei*s  this  protection  should  be  sough!.; 
and  in  their  efforts  to  secure  it,  they  invite  the  support  and  co- 
operation of  all  i>eople  interested  in  the  preservation  of  the  great 
Cataract. 

From  July  15,  1885,  the  day  the  Reservation  was  opened  to  the 
public,  to  September  30,  1807,  the  State  granted  the  commission 
ers  in  the  annual  appropriation  and  supply  bills  the  following 
amounts: 

For  maintenance $235,000  00 

For  special  improvements 135,000  00 

Total 1^370,000  00 

During  the. same  period  the  commissioners  have  re- 
mitted to  the  State  treasury,  as  receipts  from  the 
Reservation 84,900  52 

Leaving ?5285,099  48 


THE    MONTHLY    RECEIPTS    FROM    THE  RESERVATION 
WERE  AS  FOLLOWS: 


October  .  .  . 
NoTember  . 
I>e«ember  . 

1897. 
January  . . . 
February  . . 
March.  ,  .  . 

April 

May 

Jane 


RenUUB. 

|i300 


1182  40 

51  30     

29  45     Ill  79 


63  45 
83  05 
38  95 
53  85 
163  45 
352  50 


14  [ASSBMBLY, 

T     II  .^yi  Intorost  on 

1897.  i.??iw.*!?  Rentals,     balances  Diyidend. 

railway.  ^  ^^^ 

July 1822  85        |310     

August 2,229  65  810 

September 925  50  970    |25  61     

f 4996  40     12,390  $108  75  $56  68 

108  75 
2,390  00 
4,996  40 

Total 17,651  83 

3 

MONTHLY  PAY  ROLLS  HAVE  BEEN  AS  FOLLOWS: 

1896. 

October f  1,490  03 

November 1,344  92 

December 1,283  91 

1897. 

January 1,182  17 

February 1,237  16 

March 1,274  67 

April 1,769  29 

May 1,791  68 

June 1,703  79 

July 1,777  30 

August 1,795  02 

September 1,722  78 


$18,372  72 
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EXI>ENDITURES    AS    PER    ABSTRACT  (MAINTENANCE) 

WERE  AS  FOLLOWS: 

Abstract  CI f 4,860  34 

Abstract  CII 4,883  86 

Abstract  CIII 7,608  64 

Abstract  CIV 7,467  92 

Total 124,820  75 

IMPROVEMENT  ABSTRACTS  WERE  AS  FOLLOWS: 

^l:>8tract    II  Series  G /. |935  43 

^  t^stract  III  Series  G 4,278  08 

iDstract  IV  Series  G 1,433  35 

^stract     V  Series  G 440  86 

$7,087  72 
bstract      I  Series  H 8,014  96 


The  receipts  and  earnings  of  the  Reservation  have  been  sent  to 

he  State  Treasurer  monthly,  and  interest  on  balances  in  the 
Manufacturers  &  Traders  Bank,  Buffalo,  has  been  remitted  to  the 
^me  official  quarterly. 

The  Comptroller  has  advanced  to  the  commissioners  quarterly 
a  fourth  part  of  the  $25,000  appropriated  by  chapter  948  Laws 
of  1896. 

Of  the  treasurer's  report  herewith  submitted,  exhibiting  in 
detail  all  receipts  and  disbursements  for  the  fiscal  year  ended 
September  .30,  1897,  the  following  is  a  summary: 
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Balance  on  hand  October  1, 1896 f579  28 

;  RECEIPTS 

Inclined  Railway ?5,196  40 

Rentals 2,190  00 

Interest 108  75 

Dividends 56  68 

7,551  83 

From  the  State  treasury,  chapter  948  Laws  of  1896 .        25,000  00 
From  the  State  treasury,  chapter  950,  Laws  of  1896 .  7,087  72 

From  the  State  treasury,  chapter  790,  Laws  of  1897 .         8,014  96 

I  148,233  79 


PAYMENTS. 

Pay-rolls  at  Niagara  (maintenance) . . .      |18,372  72 
Repairs,    materials,    superintendent's 

expenses,  etc 5,088  93 

Commissioners,  treasurer,  traveling  ex- 
penses, etc 1,359  10 

124,820  75 

Remitted  to  State  Treasurer 7,551  83 

Improvements 7,087  72 

Improvements 8,014  96 

Balance 758  53 

$48,233  79 


All  the  expenses  of  the  commissioners  in  attending  meetings 
during  the  year,  including  railway  fares  and  hotel  bills,  amounted 
to  197.74. 


t  • 


b  t 
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rot:aI  receipts  since  organization  of  the  Gammission, 

X883 1490,970  58 

Total  disbursements 490,212  05 

Balance |758  53 

The  Legislature  has  made  appropriations  for  maintenance, 
current  expenses  and  salaries,  as  follows: 

By  chapter  336,  Laws  of  1883 flO,000  00 

By  chapter  656,  Laws  of  1887 20,000  00 

By  chapter  270,  Laws  of  1888 20,000  00 

By  chapter  569,  Laws  of  1889 25,000  00 

By  chapter  84,  Laws  of  1890 20,000  00 

By  chapter  144,  Laws  of  1891 20,000  00 

^chapter  324,  Laws  of  1892 20,000  00 

^chapter  414,  Laws  of  1893 25,000  00 

^^  chapter  654,  Laws  of  1894 25,000  00 

^•^  chapter  807,  Laws  of  1895 25,000  00 

^y  chapter  948,  Laws  of  1896 25,000  00 

^^  chapter  306,  Laws  of  1897 25,000  00 

Total 1260,000  00 

^or  special  improvements  appropriations  have  been  made  as 

%  chapter  570,  Laws  of  1889 |15,000  00 

%  chapter  302,  Laws  of  1891 15,000  00 

^y  chapter  356,  Laws  of  1892 15,000  00 

%  chapter  726,  Laws  of  1893 25,000  00 

%  chapter  358,  Laws  of  1894 20,000  00 

2 
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By  chapter  932,  Laws  of  1895 |20,000  00 

By  chapter  950,  Laws  of  1896 10,000  00 

By  chapter  790,  Laws  of  1897 16,000  00 

Total f  135,000  00 


In  compliance  with  statutory  directions,  the  commissionen 
have  remitted  to  the  State  treasury  the  receipts  from  the  Beser^ 
yation,  as  follows: 


From  October  1 

,  1887,  to  September  30, 1888 

19,331  5S 

From  October  1, 

,  1888,  to  September  30, 1889 

7,393  ir 

From  October  1. 

,  1889,  to  September  30, 1890 

7,670  29 

From  October  1 

,  1890,  to  September  30, 1891 

9,327  67 

From  October  1 

,  1891,  to  September  30, 1892 

9,823  03 

From  October  1 

,  1892,  to  September  30,  1893 

10,923  86 

From  October  1 

,  1893,  to  September  30,  1894 

9,251  43 

From  October  Ij 

,  1894,  to  September  30, 1895 

7,448  01 

From  October  1, 

,  1895,  to  September  30, 1896 

6,179  09 

From  October  Ij 

,  1896,  to  September  30, 1897 

7,551  83 

Total  .... 

S84.900  52 

The  following  is  "  an  estimate  of  the  work  necessary  to  be  done 
and  the  expenses  of  maintaining  said  Reservation  for  the  ensuing 
fiscal  year,"  ending  September  30,  1898: 

CONSTRUCTION. 
New  bridges |100,000  00 

Elevator  on  Goat  Island 35,000  00 

Grading,  planting  and  other  improvements 25,000  00 


Baggage  room  50  00 

Interest 100  00 

»7,700  00 

The  commisBionera  have  alread;  adopted  a  plan  for  a  new 
bridge  to  tbe  Firet  Bister  Island,  for  which  they  desire  an  ade- 
qnate  amount.  They  also  have  in  view  the  oonatrnotion  of  a 
new  bridge  or  bridge  from  the  mainland  to  Goat  Island,  sub- 
stantial structnres  of  stone  and  steel,  in  place  of  the  old  bridges 
now  in  use.  For  this  improvement  tbe;  estimate  that  a  large 
snm,  perhaps  |100,000,  would  be  neoeseary. 

They  would  also  r^eat  their  request  for  an  appropriation  of 
^35,000  for  an  hydraulic  elevator  at  the  Cave  of  the  Winds  on 
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Ooat  Island.  This  would  prove  to  be  a  souroe  of  profit  to  the 
State,  and  in  a  few  years  would  realize  the  amount  required  foi 
its  construction. 

BeBpectfully  submitted, 

ANDW.  H.  GBEEN,      ^ 

PreMmi. 
JOHN  M.  BOWEOBte, 
ROBERT  L.  PBTEB, 
WILLIAM  HAMII/EON, 
OEOROE  RAINES, 
OcfMnisHoners  of  the  State  Reservation  at  Niaffont.^^ 


REPORT  OF  THE  SUPERINTENDENT 


OF  THS 


State  Reservation  at  Niagara 


FOR  THB 


Fiscal  Year  Ending  September  30, 1897. 


Report  of  the  Superintendent. 


« the  Board  of  Commissioners  of  the  State  Reservation  at  Niagara: 

Gentlemen. — I  respectfully  submit  the  rei)ort  of  the  Superin- 
tendent. 

The  greater  part  of  the  work  of  improvement  during  the  year, 
lias  been  between  First  street  and  the  upper  terminus  of  the 
Reservation  at  Port  Day.  The  work  was  undertaken  after  the 
inspection  made  by  the  executive  committee,  Samuel  Parsons^ 
jr..  and  the  Superintendent,  on  June  12th  last.  The  fact  that 
materials  for  grading  and  filling,  as  well  qb  for  roads,  walks  and 
bridges,  could  be  obtained  near  at  hand  without  cost,  except 
the  expense  of  hauling,  led  to  the  prosecution  of  the  work  of 
improvement  in  that  locality.  Near  the  upper  end  of  the  Reser- 
vation, a  great  pile  of  stones  had  been  collected,  some  weighing 
several  tons,  suitable  for  riprapping  the  river  shore  and  for 
building  retaining  walls  and  bridges.  Mixed  with  the  larger 
^ones  were  smaller  stones,  suitable  for  foundations  for  roads  and 

^alks. 

IMPROVEMENTS. 

The  work  undertaken  and  concluded,  includes  a  large  amount 
of  filling  and  the  construction  of  a  stone  arch  bridge  and  retain- 
ing walls  at  Port  Day;  the  construction  of  a  loop  driveway  com- 
mencing at  Seventh  street  and  traversing  the  pier  at  Port  Day; 
where  a  spacious  "  lay  by  "  for  carriages  has  been  constructed, 
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and  returning  to  the  mainland  below  Seventh  street  by  the 

bridges  and  the  outer  part  of  the  loopway  drive  constructed  last 

year. 

ROADS. 

A  driveway  has  also  been  constructed  connecting  the  loopway 
with  Buffalo  avenue  adjacent  to  the  Reservation,  and  Seventh 
street  has  been  macadamized  and  graded  so  as  to  be  in  keeping 
with  the  loop  driveway.    The  lake  or  pond  within  the  loop  has 
been  cleansed  and  the  shores  graded,  riprapped  and  prepared  for 
planting.    The  margins  of  the  new  roads  and  walks  have  beeik. 
filled  and  sodded.    A  portion  of  the  pier  at  Port  Day  and  th^ 
shore  of  the  pond  has  been  top  dressed  and  sown  with  grass  seed, 
and  the  mounds  and  elevations  prepared  for  planting,  adjacent 
to  the  pond,  have  been  graded  and  covered  with  sod.    A  retain- 
ing wall  below  Fourth  street  has  been  removed  and  the  slope 
graded  and  covered  with  sod,  and  a  large  amount  of  filling  done 
in  that  locality.    The  western  end  of  Bath  Island  and  the  sonth- 
eni  shore  below  the  bridge  to  Goat  Island  have  been  riprapped 
with  large  stones,  and  the  shores  filled,  graded  and  sown  with 
grass  seed.    The  timber  crib  work  on  either  side  of  the  bridge,  at 
the  approach  to  Goat  Island,  has  been  removed  and  the  shore 
riprapped  and  graded. 

WALKS. 

Gravel  walks  have  been  constructed  on  First  street  between 
Buffalo  avenue  and  the  Riverway,  on  Buffalo  avenue  between 
Seventh  street  and  Quay  street,  and  on  the  Riverway  between 
First  street  and  the  terminus  of  the  Reservation  at  Port  Day, 
the  latter  more  than  half  a  mile  in  extent.  The  plank  walks 
in  Prospect  Park  leading  from  the  bridge  entrance  have  been 
removed  and  substantial  gravel  walks  have  been  constructed. 


MAINTENANCE  OF  BRIDGES. 

The  work  of  maintenance  done,  included  the  thorough  repairs 
of  the  bridges  to  the  Three  Sister  Islands,  and  the  bridge  leading 
to  Terrapin  Point  at  the  Horseshoe  Falls.    The  eribwork  sup- 

porting  the  second  pier  of  the  bridge  to  Bath  Island,  has  been 

largely  rebuilt  and  the  crib  refilled  with  stone. 

BUILDINGS. 

The  gate  house  at  the  foot  of  Falls  avenue  which  obstructed 
tbe  roadway  at  that  point,  has  been  removed  to  a  suitable  and 
convenient  location  and  repaired  and  repainted.    Repairs  have 
been  made   ux>on   the   Cave   of  the  Winds   building  and   the 
summer  houses  and  out-houses  in  Prospect  Park.     The  cellar 
^^   the   Inclined    Railway   building,    has   been    cemented,    the 
'inclined   Railway   conduit   repaired,   and   the   inlet   riprapped 
^th  large   stones,   the   cars   renovated   and   new   cables  and 
wheels    attached.     Two    additional    drinking    fountains    have 
'^^en    placed    in    Prospect    Park,   the    park    seats    repaired 
*X4d  repainted,  the  signs  and  finger-boards  repainted,  the  parapet 
^all  in  Prospect  Park  repaired  and  the  iron  guard  railing  in 
Prospect  Park  and  on  the  Islands  repaired  and  repainted.    The 
^alk  around  the  head  of  Goat  Island  from  the  Three  Sister  Is- 
lands to  the  spring  has  been  graveled  and  a  new  walk  con- 
structed on  the  Third  Sister  Island.    A  stone  cross  walk  has  been 
conBtmcted  at  Bridge  street,  and  repairs  made  upon  the  stone 
glitters  in  Prospect  Park. 

ROADS. 

The  Riverway  between  First  street  and  Seventh  street,  has 
been  macadamized  and  graveled,  also  the  hills  at  Falls  avenue 
and  at  the  approach  to  the  bridge  at  Bath  Island.     Repairs  have 
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been  made  upon  the  road  on  Goat  Island,  and  the  trees  anfl 
shrubs  planted  have  been  cultivated,  and  the  lawns  top-dresseC 
and  other  incidental  work  preformed. 

INSPECTION  BY  (K)VERNOR  BLACK. 

On  June  11th  an  official  inspection  of  the  Beservation  wa^ 

made  by  the  Governor  and  Lieutenant-Governor  of  the  State,  tl*. 

Speaker  of  the  Assembly,  Senator  Ellsworth  and  A8semblyma.j 

Dudley. 

G.  A.  R.  ENCAMPMENT. 

During  the  week  of  the  Grand  Army  Encampment  at  Buffalo^ 

August  23d  to  30th,  the  Reservation  was  visited  each  day  by 

great  multitudes  of  people  without  accident  or  disorder  of  any 

kind. 

PORT  DAY  BRIDGE. 

The  temporary  wooden  bridge  at  the  inlet  to  the  pond  at  Port 
Day,  has  been  removed,  and  a  rustic  stone  arched  bridge  con- 
structed, connecting  the  pier  with  the  new  loop  driveway.  The 
bridge  is  an  elliptic  arch  with  rustic  coping  and  a  bay,  command- 
ing fine  views  up  and  down  the  river.  A  spacious  turnout  for 
carriages  has  been  constructed  adjacent  to  the  bridge. 

A  photograph  of  the  Port  Day  bridge  is  herewith  submitted. 

THE  IX)OP  DRIVEWAY. 
The  loop  driveway  at  Port  Day,  has  been  completed.  The 
roadway  has  been  macadamized  and  graveled,  and  the  river  side 
of  the  roadway,  graded  and  covered  with  sod.  The  driveway 
conforms  with  the  line  of  the  shore  and  removes  the  former  arti- 
ficial appearance  of  the  pier  at  Port  Day.  On  the  pier,  retaining 
walls  have  been  built  and  walks  constructed  leading  to  the  drive- 
way. The  loop  driveway  had  already  become  a  favorite  route  for 
visitors  in  carriages,  wheelmen  and  pedestrians,  because  of  the 


The  dnmiping  of  refuse,  and  the  draioiag  of  sewers  into  the 
pond  at  Port  Day,  bare  been  prohibited  and  discoDtioued.  The 
aogle  of  the  pond  at  the  pier  has  been  filled  in,  and  the  shore  of 
the  pond  brought  to  flowing  lines.  The  inlet  has  been  deepened 
aod  a  strong  catrent  brought  through  the  pond  to  keep  the  water 
in  motion.  The  debris  and  eel  grass  have  been  largely  removed. 
Ice  catting  in  winter,  has  been  discontinued,  and  the  pond  has 
become  a  favorite  skating  ground  for  the  public. 

A  photograph  of  the  Port  Day  Pond  with  the  Port  Day  bridge, 
is  herewith  submitted. 

PORT  DAY  PARK. 

The  work  done  during  the  past  yeax  at  Port  Day,  has  changed 
the  appearance  of  the  locality.  What  was  formerly  a  dumping 
gronnd  for  refuse  of  every  kind,  has  now  assumed  a  park-like 
aippearance.  The  plank  walk  on  Buffalo  avenue  has  been  re- 
moved, and  a  gravel  walk  substituted.    A  road  has  been  coo- 
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Btructed  from  Buffalo  avenue,  branching  toward  the  Port  Day 
bridge,  and  toward  the  French  Landing  Bridge  at  the  outlet  of 
the  pond.  A  gravel  walk  has  been  constructed  around  the  mar- 
gin of  the  pond  which  has  been  graded  and  prepared  for  plant- 
ing. There  are  numbers  of  walnut  trees  and  good  sized  mapl< 
in  the  locality;  and  the  young  trees  planted  four  years  ago, 
making  rapid  growth.  Additional  walks,  and  the  shmb-plantins' 
and  surface-grading  yet  to  be  done,  will  make  that  part  of  th^ 
Reservation  exceedingly  attractive. 

NUMBER  OF  VISITORS. 

The  number  of  visitors  during  the  year,  was  far  larger  than 
usual.  The  ^*  excursionists "  nearlv  doubled  in  number,  there 
being  an  estimated  number  of  511,420  this  year  as  against  261,780 
last  year.  This  increase  was  largely  due  to  the  National  En- 
campment of  the  Grand  Army  of  the  Republic  held  in  Buffalo. 
Nearly  all  of  those  in  attendance,  visited  the  Falls. 

A  statement  of  the  excursion  parties  to  the  Reservation  during 
the  year,  is  herewith  submitted. 

LICENSED  CARRIAGE  DRIVERS. 
Nineteen  complaints  have  been  made  against  licensed  carriage 
drivers  during  the  year.  No  carriage  drivers  have  been  excluded 
from  the  Reservation  for  violation  of  the  ordinances  of  the  Com- 
missioners. The  complaints  are  almost  entirely  confined  to  half 
a  dozen  persons  who  are  unfit  to  act  as  drivers  of  public  car- 
riajres,  and  who  should  not  be  licensed  as  such. 

THE  RESERVATION  CARRIAGE   SERVICE. 
The  Reservation  Carriage  service  has  been  in  operation  during 
tli(»  year.    Now  that  the  loop  driveway  has  been  completed, 
regular  trips  should  be  made  hereafter  along  the  riverway  to 
Port  Day  and  return. 


Iffo.Sl.]  29 

THE  STEAMBOAT  LANDING. 
The  landing  has  been  nsed  by  the  Maid  of  the  Miat  Steamboat 
Gotapany.    Onl;  one  boat  has  been  in  operation.    The  level  of 
tl&e  vater  in  the  river  haa  been  a  trifle  higher  than  last  year. 


EMPLOYES. 

The  regular  force  employed  excIoBive  of  laborers,  conaiatB  of 
ten  men,  to  wit:  One  Buperintendent,  one  clerk,  six  police  gate- 
■Den,  and  care  takers  and  two  Inclined  Railway  men,  one  of  whom 
u  entployed  during  the  snnuner  season  only. 
The  following  is  a  statement  of  the  laborers  employed  during 
''e  year: 

STATEMENT 

Of  namber  of  employes  on  maintenance  and  improvement  pay- 
foils  for  the  year  ending  September  30, 1897: 
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PAN-AMERIOAN  EXPOSITION,  1899. 

It  is  proposed  to  hold  an  exposition  on  Cayuga  Island,  situated 
in  the  Niagara  river,  a  short  distance  above  the  Falls,  in  the  year 
1899.  The  exjwsition  will  be  especially  devoted  to  the  various 
•countries  of  North  and  South  America,  and  it  is  intended  to 
illustrate  the  i)rogress  made  in  the  New  World  during  the  pres- 
-ent  century.  The  directors  of  the  enterprise,  estimate  the  ex- 
penditure to  be  made  in  preparing  for  the  exposition,  at 
15,000,000.  It  will  be  the  only  large  exposition  held  within  the 
borders  of  the  State  since  the  Crystal  Palace  Exposition  in  New 
York  City  in  1853,  On  August  26,  1897,  President  McKinley 
visited  the  locality,  and  inaugurated  the  work.  It  is  proposed 
to  keep  the  exposition  open  from  May  1st  to  November  1st,  1899, 
and  it  is  estimated  that  the  number  of  visitors  will  exceed  five 
millions,  as  all  who  come  to  the  exposition,  will  probably  visit 
the  Falls  and  other  points  within  the  Reservation,  preparation 
should  be  made  in  advance  for  the  accommodation  of  a  greatly 
increased  number  of  visitors  during  the  year  of  the  exposition, 
probably  ten  times  as  many  as  come  in  an  ordinary  year.  The 
bridges,  stairways  and  guard  railings  will  require  to  be  strength- 
ened to  guard  against  accident,  and  additional  accommodations 
provided. 

IMPROVEMENTS  NEEDED. 

SHELTERS. 

Shelter  buildings  are  needed  at  the  American  Falls  and  at  the 
Horseshoe  Falls  on  Goat  Island,  at  which  jyoints  visitors  con- 
gregate in  large  numbers.  At  times  of  sudden  rain  storms,  the 
present  shelters  are  too  far  apart  for  public  convenience. 


to  it  ia  so  nnsnitable  and  fatiguing,  that  very  few  persons  are 
enabled  to  enjoy  tbe  beauty  of  tbe  scenery  below  the  high  bank, 
where  a  walk  can  be  easily  made  along  tbe  edge  of  the  water 
from  the  American  to  the  Horseshoe  Falls. 

The  waiting  rooms  and  winding  stairway  at  the  Cave  of  tbe 
Winds,  have  received  the  usual  repairs  during  tbe  year.  The 
-dreeaing  rooms  are  inadequate  and  unsuitable.  Better  accommo-^ 
dations  should  be  provided  for  the  traveling  public. 

Tbe  Biddle  staircase  has  been  examined  and  found  safe,  but 
it  is  old  and  dilapidated  in  appearance,  and  affords  but  a  fatigu- 
ing method  of  obtaining  the  view  of  the  Falls  from  below.  It 
should  be  replaced  by  a  commodious  elevator  with  a  free  stair- 
way attacbed.  Such  an  elevator  operated  for  a  nominal  fee  of 
-five  cents  up  or  down,  would  furnisb  an  estimated  revenue  of 
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|5,000  a  year,  which,  with  the  present  revenue  mainly  derived 

from  the  Inclined  Railway,  would  almost  render  the  Reservation 

self-sustaining. 

GRADING  AND  PLANTING. 

Planting,  surface  grading  and  additional  gravel  walks  are 
needed  at  Port  Day  and  on  Bath  Island.  A  portion  af  the  terri- 
tory at  Port  Day  is  now  ready  for  planting  whenever  the  Board 

may  direct. 

PROSPECT  POINT. 

The  river  shore  within  the  Reservation  is  almost  entirely 
cleared  of  artificial  constructions  down  as  far  as  Prospect  Point. 
At  Prospect  Point,  a  stone  wall  juts  out  into  the  stream.  To 
obtain  a  near  view  of  the  Falls,  visitors  descend  a  series  of  steps 
into  an  enclosed  excavation  behind  the  wall.  The  original  shore 
at  Prospect  Point,  slaped  down  to  the  water's  edge  with  nothing 
to  intercept  the  view.  At  present  the  stone  wall  stands  in  the 
foreground.  The  enclosure  behind  the  wall  is  a  receptacle  for 
ice,  snow  and  slush  during  the  winter  months.  This  artiftcial 
excavation  might  now  be  filled  so  as  to  restore  the  natural  sli^ 
of  the  shore,  the  stone  wall  taken  down  to  grade,  the  oatside  rip- 
rapped  with  large  stones  of  the  locality  now  at  hand,  and  the 
public  safeguarded  by  a  substantial  iron  railing  of  the  pattern  de- 
signed by  Mr.  Vaux,  which  would  not  obstruct  the  view.  It 
seems  advisable  that  this  work  be  undertaken  at  this  time,  as 
the  constant  falling  off  of  the  cliff  at  that  point,  will  in  any  event 
soon  necessitate  the  removal  of  the  w^hole  or  a  part  of  the  present 
parapet  wall.  On  April  9th,  last,  a  large  mass  of  rock  fell  from 
the  cliff  below  the  parapet  wall.  With  a  careful  study  of  the 
locality,  provisions  may  be  made  for  the  public  safety,  and  at  the 
same  time,  for  the  removal  of  the  present  artificial  constractions 
at  the  princijial  point  of  view  within  the  Reservation. 


"fc      •■ 


PRfitNi  Art  F'C 


I 


EXCURSIONS,  1896-97. 


V;  1 

1897  ofOftrt.       «ri 

April  27.  EoyaJ  Arcanum,  Jersey  City,  N.  J.  8 
May       4.  International  Union  Journeymen 

Bakers,  Brooklyn 1 

7.  Arbor  Day  Excursion,  Lockport, 

N.  Y 80 

9.  Buffalo  via.  N.  Y.  C.  and  Trolleys.  7 

9.  Brooklyn,  Journeymen  Bakers...  1 

15.  Buffalo,  N.  Y.,  High  School 10 

24.  Queens  Birthday  and  Convention 

Hailroad  Trainmen 40 

27.  Mt.  St.  Stephen's  School,  Buffalo.  2 

29.  Bakers  Buffalo  Bowling  Club  ...  1 

30.  Henderson  Party,  Brooklyn,  N.  Y.  2 

30.  Main  Ldne  Lehigh  Valley 8 

30.  New  York  City  via   West  Shore 

Railroad 6 

30.  Binghamton  via  Erie 7 

30.  Buffalo  via  Trolley 20 

31.  Memorial  Day,  Buffalo,  N.  Y 60 

31.  Return  of  railroad  men  froni  Los 

Angeles,  Cal 2 

31.  American  Union  Swedish  Singers 

to  New  York 4 

31.  Syracuse 12 

31.  W.  T.  N.  &  F 6 
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y    31.  Inaugural  Exci]ffsion 4  240 

Qe     4.  Order  Mystic  Circle,  Buffalo,  N.Y.  3  180 

6.  Buffalo  via  Central,  West  Shore 

and  Trolley 65  3,300 

8.  Members  of  York  County  Council, 

Toronto,  Ont 2  120 

,  8.  Convention    National     Electrical 

Ass'n 20  1,200 

8.  Universal  Postal  Congress   of   63 

nations 4  240 

I 

11.  Order  Sons  of  Israel,  New  York 

City 9  540 

11.  Rochester  Chamber  of  Ccnnmerce 

with  Governor  Black 

11.  United  States  Ass'n  of  Brewers. . 
13.  Hotel  Men's  Mutual  Benefit  Ass'n, 

Chicago 

13.  Church  of  Ascension 

13.  Buffalo 

13.  Druggists'  Convention,  Cleveland, 

Ohio 2  ILM) 

13.  Farmers'    Picnic,    Eden    Center, 

N.  Y L>  V2i) 

13.  Order  of  Y.  P.  S.  C.  E.,  St.  Cath- 

erine,  Ont 2  TJO 

13.  Local  Half  Holiday  Excursion 1  •'  ♦»•»<) 

14.  Canadian  Militia,  Niagara-on-the- 

lake,  Ont ; «" 


8 

480 

9 

540 

3 

180 

50 

:{,()0o 

8 

48(1 

•  I'l 


36 
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1697. 

June    16.  Wholesale  and  Retail  Coal  Ass'n, 

Ohio 

16.  American      Railway      Telegraph 

Superintendents 

17.  American      Railway      Telegraph 

Superintendents 

17.  Main  Line,  Erie  Railroad 

18.  Main  Line,  W.  N.  Y.  &  P 

18.  Western  New  York  &  Ohio 

18.  Sons  of  Scotland,  Markham,  To- 

ronto, etc 

19.  Old  Settlers  and  Descendants  of 

Benj.  Long,  Erie  &  Niagara  Cos. 
19.  Employes      Bicycle      Mfg.      Co., 

Toronto 

19.  Y.  M.  C.  A.  of  BufiPalo 

19.  General  Half  Holiday 

20.  W.  N.  Y.&P 

20.  Nickel  Plate 

20.  Buffalo  via  N.  Y.  C.  and  Trolley. . 

22.  Queen  Victoria  Diamond   Jubilee 

Excursion 

23.  Fast  Freight  Agents 

23.  Newton  Party,  Chautauqua 

23.  Union    School,    Clarence    Center, 

Erie  Co 

25.  Pennsylvania  Ass'n 

25.  Employees  of  Perry  Morey,  Colum- 
bus, Ohio 


Ko. 
of  Can. 


6 


8 


Vo. 
ofVMton. 


360 


240 


2 

120 

6 

860 

8 

480 

8 

480 

480 


120 


3 

180 

8 

480 

10 

600 

9 

540 

8 

480 

40 

2400 

12 

720 

1 

60 

5 

300 

4 

240 

6 

360 

6 


860 


63 

3,780 

1 

60 

6 

360 

6 

360 

5 

300 

7 

420 

8 

480 

U 

840 
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ine    26.  Connecticut  via  Nickel  Plate 6  860 

26.  Order  of  Foresters,  Lindsay,  Ont. .  3  180 

27.  Buffalo,  Lockport,  Bochester  and 

Cleveland 

28.  American  Society  Civil  Engineers 

29.  American  Institute  Eye  and   Ear 

Doctors 

29.  Retail  Wall  Paper  Dealers 

30.  Niagara  River  Excursion 

30.  Union  Churches,  Pen  Yan 

SO.  Special  Buffalo  Party 

30.  Delegates  to  Christian   Endeavor 

Convention,  California 15  900 

Bly       1.  Dominion  Day  Excursion,  Buffalo 

and  Toronto 

2.  Hahneman  Convention 

2.  Toronto  Plumbers 

3.  Master  Plumbers,  Canada 

3.  B.  P.  O.  Elks,  Camden,  N.  J 

3.  Saturday  Half  Holiday 

4.  Henderson  Party,  Brooklyn,  N.  Y. 

4.  Pittsburgh,  Cleveland,  Buffalo... 

5.  Fourth  of  Julv  Excursion 

6.  Convention  Straw  Board  Makers. 

6.  Doctors,  Buffalo 

8.  City  Officials,  Chattanooga,  Tenn. 
S.  Lutheran  Church,  Buffalo 

8.  Hornellsville 

9.  Cincinnati 


59 

S,640 

2 

120 

7 

420 

10 

600 

1 

60 

15 

900 

1 

60 

94 

5,640 

150 

9,000 

1 

60 

5 

300 

3 

180 

11 

660 

9 

640 

20 

1,200 

38 
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Ko. 
of  Can. 


July       9.  Fishing  Club,  Buffalo 

10.  Half  Holiday,  Buffalo    and    Port 
Jervis 


1.  General  Excursion 


4.  Epworth  League 

5.  Epworth  League 

5.  Oil   City,   Hornellsville,  Allegany 

Valley,  Rochester 

6.  Epworth  League 

6.  Beta  Thita  Pi  Society 

6.  Special  Party,  Cleveland 

6.  Employees      Michigan      Central, 

Windsor  &  Welland,  Ont 

7.  Louisiana  Rifles 

7.  Special  Party,  Cleveland,  Ohio . . . 
7.  Employees  W.  J.  Gates,  Stationer, 

Toronto 

7.  Chautauqua  Party 

8.  Photographers'   Convention,  Jim- 

town  


8.  General  Excursion 


9.  Epworth  League 

9.  Epworth  League 

9.  St.     Vincent    de    Paul     Societv, 

Toronto  

20.  Epworth  League 

20.  Big  Four  Railroad  Employees  and 
Caledonian  Society,  Toronto  .  . 


8 


16 

25 
130 
140 


29 

10 

1 

10 


12 
3 
9 


8 
6 


3 
35 
12 
83 


10 
20 


14 
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2 

120 

6 

360 

8 

480 

1 

60 

8 

480 

1 

60 

13 

780 

V 
in?.  of  Cart.  oiVUitors. 

July     21.  Employees  Wholesale  and  Betail 

Orocers,  Hamilton 8  480 

21.  Oalion  and  points  on  C.  C.  C.  &  St. 

Louis  Line 10      '       600 

21.  Ladies'  Auxiliary  Locomotive  En- 

gineers, Erie 

22.  Union  Methodist  Colored  Picnic. . 
22.  Order    of   Foresters,    St.    Mary's 

Tavestock,  etc.,  Canada 

22.  Colored  Methodists  via  Erie  .... 

23.  Special  Party,  Cleveland,  Ohio . . . 
23.  Henderson  Party,  Brooklyn 

23.  Western  x>oints 

24.  Half  Holiday  Excursion  via  N.  Y. 

O.  &  Lehigh 80  1,800 

24.  Odd   Fellows  Picnic,  Jamestown, 

N.  Y 10  600 

24.  Mechanical  Engineers,  Rochester, 

N.  Y 

24.  Newton  Party,  Chautauqua  .... 

25.  Fort  Wayne  &  Nickel  Plate 

25.  Buffalo,  Rochester  and  Lockport  . 
25.  Cleveland 

27.  Christian  Endeavorers 

28.  Christian  Endeavorers 

28.  Yonondio  Lodge,  F.  and    A.    M., 

Rochester 6  360 

28.  Hoppickers   Picnic,    Auburn    and 

Canandaigua 9  540 


2 

120 

13 

780 

12 

720 

60 

3,000 

8 

480 

18 

1,080 

20 

1,200 
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Ko.  V«u 

mi.  crcut. 

July     28.  National    Science   Camp,    Canan- 

daigua 1 

28.  Order  of  Chosen  Friends,  Hamil- 

ton, Ont 2  120 

29.  Christian  Endeavorers 0  540 

30.  Christian  Endeavorers 9  54(^ 

30.  From  the  West  via  Wabash  Rail- 
road             21  1,2«» 

30.  From  Lansing,  Mich 10  60(» 

30.  Biscuit  a Qd Confectionery  Makers, 

Toronto 7  420 

30.  Lawrence  Hose  Co.,  Port  Credit 680 

30.  Iron  Moulders,  Toronto  by  boat 680 

31.  Catholic  Church  Choir,  Middleport              1  60 

31.  Sherman  Greys,  Erie 7  420 

31.  Pittsburgh  Party 8  480 

31.  Chautauqua    and    Mayville    and 

Half  Holiday 24  1,440 

Aug.      1.  Carbondale,  Pa.,  Jersey  City,  N.  J., 

Rochester,  N.  Y 18  1,080 

1.  Buffalo  via  boat 400 

1.  Lake  Shore  &  M.  C 20  1,200 

1.  Buffalo  via  Trollev 9,000 

1.  Buffalo  via  N.  Y.  C 20  1,200 

1.  29th    Separate   Co.,   Washington, 

D.  C 4  240 

1.  McKeesport,  Pa 20  1,200 

1.  Main  Line,  Erie  Railroad 6  360 

1.  Main  Line,  R.  W.  &  O 12  720 


;o.  81-]  41 


of  Can. 

No. 
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20 

1^00 

5 

300 

5 

300 

12 

720 

A.iig.     2.  DomiBion  Civic  Holiday,  Toronto. 
2.  Eimancipation  Day 

2.  Special  Party,  Buffalo 

3.  Chicago 

3.  Christian   Endeavorers   en   route 

home 10  600 

4.  German  Lutheran   Church,  Lock- 

port 6  360 

5.  Parkdale    Preflbyterian     Church, 

Toronto 

5.  Special  Party,  Buffalo 

5.  A.  O,  W.,  Coburgh,  Ont 

6.  Via  Nickel  Plate  and  Lehigh  Val- 

ley   

7.  German  Picnic,  Oswego,  N.  Y. . . . 
7.  German  American  Pioneers  .... 
7.  Chautauqua 

7.  Half  Holiday,  Buffalo 

8.  Wisconsin  Press  Ass'n 

8.  Buffalo 

9.  Hamilton,     Dundees,     London, 

Chatham,  Ont 

9.  Buffalo 

10.  Susquehanna 

10.  German  XJlk  Dramatic  Ass'n,  New 

York 

10.  Chautauqua  Party 

11.  Foresters  and  City  Fire  Depart- 

ment, Aurora,  Ont 6  360 


8 

480 

10 

600 

10 

600 

116 

7,000 

15 

900 

20 

1200 

9 

540 

20 

1,200 

10 

600 

70 

4,200 

33 

2,000 

15 

900 

10 

600 

6 

360 

8 

480 

42 
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18t7. 

Aug.    11.  Buffalo 

12.  WeBtern  States 


« 


12.  Independent  Order  of  Bed  Men  . . 

3.  Western  States 

3.  Baymond  &  Whitcomb  Excursion 
3.  Sons  of  Scotland,  Ontario  via  boat 
3.  Toronto 


3.  Buffalo  via  boat. 


3.  Jamestown,  N.  Y 

4.  Elmira,  Ont 

4.  Belleville,     Toronto,     Port     Dal- 

housie 


4.  Buffalo  via  boat 


4.  Chautauqua 

4.  General  Half  Holiday  .  .  ..... 

5.  General  Excursions 


6.  London,  Ont 
6.  Buffalo  .  .  . 


7.  English  Lutheran  Church,  Lock- 
port  

7.  Chautauqua 

7.  Western  points 

7.  Queen  St.  East  Methodist  Church, 
Toronto  


7.  Cleveland,  Ohio 

8.  Odd  Fellows  via  D.  L.  &  W 


8.  Cleveland,  Ohio 

8.  Y.  M.  C.  A.,  Rochester 

8.  Firemen,  Bowmansville,  N.  Y. . . 


Ko. 
oiCtn. 

10 

afViiiton. 

60O 

50 

8,000 

2 

120 

16 

900 

2 

120 

600 

7 

420 

120 

8 

480 

4 

240 

12 

720 

180 

9 

640 

25 

1,600 

76 

4,600 

6 

360 

6 

360 

6 

360 

8 

480 

20 

1,200 

7 

420 

10 

600 

10 

600 

8 

480 

8 

480 

7 

420 
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18.  Buffalo  via  boat 240 

18.  Toronto  via  boat 480 

18.  Toronto  via  G.  T.  R 6  360 

19.  Youngstown,  Ohio 12  720 

19.  Forresters,  Peterboro,  Ont 6  360 

19.  American  Ass'n  of  Obstetricians 

and  Gynaecologists 2  120 

20.  Washington  and  Baltimore 15  900 

20.  Indian  Orphans,  Versailles,  Erie 

Conntv,  N.  Y 1  60 

20.  Y.  M.  C.  A.,  Rochester 12  720 

21.  Chautauqua 10  600 

21.  Arion  Societv,  New  York 6  360 

21.  Stratford,  Ont 9  540 

21.  Half  Holiday 25  1,500 

22.  All  sources 333  20,000 

23.  G.  A.  R.  3l8t  Annual  Encampment  607  40,000 

24.  G.  A.  R.  31st  Annual  Encampment  1,250  75,000 

25.  G.  A.  R.  31st  Annual  Encampment  607  40,000 

26.  G.  A.  R.  31st  Annual  Encampment  417  25,000 

26.  Main  Line  R.  W.  &  O 15  900 

27.  G.  A.  R 416  25,000 

28.  G.  A.  R 167  10,0v»U 

29.  G.  A.  R.  and  others 333  20,000 

30.  G.  A.  R.  and  others 167  10,000 

31.  G.  A.  R.  3l8t  Annual  Encampment  100  6,000 
Sept.      1.  Batavia,  N.  Y 12  720 

1  Cleveland,  Ohio 10  600 

1.  Via  Erie  Railroad 10  600 
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1897. 

Sept.     2.  Buffalo  via  boat 

No. 
rfCan. 

] 

2.  Toronto  via  boat 

10 

2.  Erie  Railroad 

2.  W.  N.  Y.  &P 

12 
10 

3.  Detroit 

2.  Granger  Picnic  via  W.  N.  Y.  &  P. . 

10 

4.  General  Half  Holidav 

20 

] 

5.  Baltimore  and  Washington 

10 

5.  Main  Line  Erie 

10 

5.  Cleveland 

10 

5.  Buffalo 

6 

5.  Jamestown 

9 

6.  Oil  Citv 

12 

12 

0.  Buffalo,  Rochester,  etc 

6.  Main  Line  Erie 

10 
20 

6.  Main  Line  N.  Y.  C 

] 

6.  Trolleys,  etc 

50 

S 

7.  Buffalo,  Rochester  and  Pittsburgh 

10 

7.  Jamestown 

10 

7.  Elmira,  N.  Y 

9 

7.  Buffalo  Trolley 

6 

8.  Buffalo  and  Cleveland 

12 
10 

8.  Toronto 

9.  Gainesville      and      Youngstown, 

Ohio 

18 

1 

9.  Buffalo 

11 

9.  Toronto  via  boat 

11.  Rochester  and  Svracuse 

12 

11.  Batavia 

10 

15.  Electric  IllamiDating  Companies 

Annual  Meeting 1  SIO 

IS.  State  Convention  Street  Bailwa; 

AsB'ns 4  210 

15.  State  CoDTeDtion  Select  KnightB  .  6  360 

IB.  Bnffalo 10  600 

17.  Washington,  D.  0 10  600 

18.  Union  Churches,  Boyalton  Center  6  300 

18.  Union  Charches,  Medina 6  360 

19.  General  Half  Holiday '. 10  600 

19.  Pittsbnrgh,  Pa 10  600 

19.  Cleveland,  Ohio 8  480 

19.  Bnffalo 40  2,400 

22.  Convention    Fraternal    American 

Insurance  Union 2  120 
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No.  Ko. 

1897.                                                                                                   of  Can.  of  Visitors. 

Sept.    23.  Celebration  Opening  Steel   Arch 

Bridge 100  6,000 

24.  Celebration   Opening   Steel   Arch 

Bridge 100  6,000 

25.  Celebration  Opening  Steel   Arch 

Bridge 100  6,000 

26.  General  Excursions 25  1,500 

30.  Western  Points 5  300 


Total 8,434       511,420 


RECAPITULATION. 

April 3  180 

May 221  12,720 

June 483  22,620 

July 1,313  79,460 

August 5,475  339,460 

September 939  56,980 


Total 8,434       511,420 


( 


REPORT  OF  THE  TREASURER 


For  the  Fiscal  Year  Begun  October  i,  1896,  and  Ended 

September  30,  1897. 


>.      •• 


Oct.  7,  Payoieiit  by  State  Comptrollor  «■ 
Not.  9.  Pajment  hj  Slate  Comptroller  o 
Dec.       11.  Payment  liy  Stale  Comptroller  o 

d897. 
Jan.       12.  Payment  by  Slate  Ci 


Feb. 
May 


ptroller  on 

9.  Payment  by  State  Comptroller  or 
9.  PaymeDt  by  State  Comptroller  oi 
3.  Payment  by  State  Comptroller  oi 

10.  Payment  by  State  Comptroller  oi 
8.  Payment  by  State  Comptroller  oi 


account....      «935  43 

L  account....     1,730  80 


1,060  60 
215  75 
1B7  00 
ISd  50 
149  13 


Spediil  appropriation  as  per  cbapter  790,  Laws  of  1897 ; 
1897. 

Jane        S.  Payment  by  State  Comptroller  on  account-...  $237  00 

July        ff.  Pajmeut  by  State  Comptroller  on  account....  1,406  48 

Aag.        9.  Payment  by  StaleComptroUeronacoount....  3,970  86 

Sept.       9.  Payment  by  State  Comptroller  ou  accoant 2,714  54 

8*pt.      3S.  Payment  by  State  Comptroller  on  account 686  08 


50  [ASSEMBL 

1896. 
Not.       2.  Draft  ou   Bank  of  Niagara  for   October  re- 
ceipts       $482  40 

Dec.        2.  Draft  on  Bank  of  Niagara  for  November  re- 
ceipts   51  30 

Deo.     31.  Draft  ou  Bank  of  Niagara  for  December  re- 
ceipts   29  45 

1897. 
Feb.        1.  Draft  on  Bank  of   Niagara  for  January  re- 
ceipts    63  45 

March    1.  Draft  on   Bank  of  Niagara  for  February  re- 
ceipts    83  05 

March  31.  Draft  on  Bank  of  Niagara  for  March  receipts..  38  95 
May  1.  Draft  on  Bank  of  Niagara  for  April  receipts..  63  85 
June  1.  Draft  on  Bank  of  Niagara  for  May  receipts...  163  45 
June  30.  Draft  on  Bank  of  Niagara  for  June  receipts. ..  852  50 
Aug.  2.  Draft  ou  Bank  of  Niagara  for  July  receipts. ..  1,132  85 
Sept.  1.  Draft  on  Bank  of  Niagara  for  August  receipts.  3,039  65 
Sept.  30.  Draft  on  Bank  of  Niagara  for  September  re- 
ceipts      1,895  50 

$7,386 

1896. 

Dec.      24.  Dividend  ou  deposits  in  CataractlBank $28  34 

1897. 
May        6.  Dividend  on  deposits  in  Cataract  Bank 28  34 

56 

'  1896. 

Dec.      31.  Interest  on  balances    in  Manufacturers    and 

Traders'  Bawk $11  79 

1897. 
March  31.  Interest    on   balances  in    Mauufacturers   and 

Traders'  Bank 33  99 

June     30.  Interest  on  balances    in  Manufacturers    and 

Traders'  Bank 37  36 

Sept.     30.  Interest  on  balances    in  Manufacturers  and 

Traders'  Bank 25  61 

la 

$48,232 


a.j  51 

EXPENDITURES. 
Vo.  of       No.  of 
akitnot.  Toacher. 

5.    CI.        1358    Wm.  Hamilton,  Com'r,  trareliDg 

expenses $40  89 

1359    Heury  E.  Gregory,  Treasurer  and 

Secretary,  ofiSce  expenses  ....  40  40 

9.  1360    Pay-roll  for  October 1,490  03 

1361  Thomns  V.  Welcb,  Supt.,  office 

expenses 28  89 

1362  N.  F.  Hydraulic  Power  and  Mfg. 

Co.,  electric  lighting 50  00 

1.                 1363    Pay-roll  for  November 1,344  92 

1364    Thomas  V.  Welch,  Supt.,  office 

expenses 28  43 

8.  1365    N.  F.  Hydraulic  Power  and  Mfg. 

Co..  electric  lighting 50  00 

1366  P.  J.  Davy,  water  supply 41  35 

1367  *  Perkins  &  Mathews,  plumbing 

repairs 11  42 

1368  E.  H.  Cannon,  stove 20  70 

1369  Hardwicke  &  Co.,  hardware...  56  23 

1370  Hardwicke  &  Co.,  hardware  ...  44  83 

1371  Power  City  Lumber  Co.,  lumber,  5  81 

1372  Geo.  Haeberle,  repairs 10  28 

31.  1373  Henry  E.  Gregory,  Treasurer  and 

Secretary;  salary,  Oct.,  Nov. 

and  Dec 275  00 

1374  Pay-roll  for  December 1,283  91 

1375  Thomas  V.  Welch,  Supt.,  office 

expenses 37  75 

8.    CII.      1376    Power  City  Lumber  Co.,  repair- 
ing walks $27  59 

1377    McDonald  &  Welch,  coal 52  25 

8.               1378    Timothy  Horan,  stone 34  00 

1379  C.  Burns,  stone 20  00 

1380  T.  Duulevy,  stone 64  00 


$4,860  34 
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^^f^         No.  of       No.  of 
lo97.      abstract,  yoacher. 

Jan.       8.    CII.      1381 

1382 
1383 


Feb.       1. 


Feb.       6. 


Feb.  16. 

1887 

March  1. 

1388 

1389 

March  5. 

1390 

1391 

1392 

1393 

March  31. 

1394 

1395 

1396 

C.  Nee,  Btone $47  00 

F.  W.  Oliver  Co.,  tools 28  16 

N.  F.  Hydraulic  Power  and  Mfg. 
Co.,  electric  ligbting 50  00 

1384  Pay-roll  for  January 1,182  17 

1385  Thomas  V.  Welch,  Supt.,  office 

expenses 17  80 

1386  Estate  of  J.  Johnson,    black- 

smithing  50^51 

N.  F.  Hydraulic  Power  and  Mfg. 

Co.,  electric  lighting 

Pay-rol  1  for  February 

Thomas  V.  Welch.,  Snpt.,  office 

expenses 

Hardwicke  &  Co.,  tools,  etc.... 
N.  F.  Hydraulic  Power  and  Mfg. 

Co.,  electric  lighting 

Maloney  &  McCoy,  ice 

Braas  Bros.,  repairs 

W.  A.  Shcpard,  mason 

McDonald  &  Welch,  coal 

N.  F.  Hydraulic  Power  and  Mfg. 

Co.,  eloclric  lighting 50  00 

1397  N.  F.  Hydraulic  Power  and  Mfg. 

Co.,  chanf»ing  wires 56  52 

1398  Henry  E.  Gregory,  Treas.  and 

Secy.,  salary,  January,  Febru- 
ary and  March 275  00 

1399  Henry  £.   Gregory,  Treas.  and 

Secy.,  office  aud  traveling  ex- 
penses   70  96 

1400  Pay-roll  for  Mauh 1,274  67 

1401  Thomas  V.  Welch,  Supt.,  office 

expenses • 20  66 

1402  Hardwicke  Si  Co.,  tools,  etc 15  94 


50  00 

1,237  16 

86  55 

29  01 

50  00 

59  00 

16  75 

10  50 

57  75 

W>l 
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Ha.  of       No.  of 
abotittct.  Toncber. 

L    CIII.    1403    Alex.   Henschel,  clerk  to  Presi- 
dent   $50  00 

1404    Wjnkoop  Hallonbeck  Crawford 

Co.,  paper..... 5  00 

I.                 1405    J.  Warren  Mead,  tools 5  55 

1406  Pay-roll  for  April 1,769  20 

1407  Thomas  V.  Welch,  Snpt.,  office 

expenses 49  77 

f.                 1408    P.  J.  Dayy,  plumbing,  etc 82  41 

1409  Fred  Batchelor,  seed 18  00 

1410  F.  W.  Oliver  Co.,  tools 3  80 

1411  Harry  ap'  BeeR,  painting 78  00 

1412  N.  F.  Hydraulic  Power  and  Mfg. 

Co.,  electric  lighting 50  00 

1413  Piatt  &  Washburn  Betioing  Co., 

oil 7  50 

1414  W.  A.  Shepard,  cementing 88  73 

1415  Hardwicke  &  Co.,  tools.,  etc...  116  37 

1416  Brans  Bros.,  repairs,  etc 38  64 

1417  Power    City    Lumber    Co.,   re- 

pairing  *         5  14 

1.                 1418    Pay-roll  for  May 1,79168 

1419    Thomas  V.  Welch,  Supt.,  office 

expenses 43  23 

^'  1420    Perkins  &   Mathews,   repairing 

fountains 58  87 

1421    W.  A.  Shepard,  mason  work....  21  85 

1422  Charlotte  Haeberle,  rollers 3  00 

1423  P.  J.  Davy,  plumbing 84  36 

1424  N.   F.    Hydraulic    Power    and 

Mfg.  Co.,  electric  lighting....  50  00 

1425  Fred  Batcbelor,  seed 6  15 

1426  P.  C.  Flynn  &  Son,  painting...  109  65 

1427  Power  City  Lumber  Co 19  95 

1428  Braas  Bros,  repairing  foniitains.  51  10 
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No.  of       No.  of 
1897.      ftbitract.    voucber. 


Jane      4.    CIII.     1429    Conner  Lithographing  Co., ma]>s 

andgaides $452  34 

1430    Harry  ap'  Rces,  painting 88  75 

June     SO.                 1431    Pay-roll  for  June 1,703  79 

1432  Thomas  V.  Welch,  Supt.,  office 

expenses 42  03 

1433  Henry  E.  Gregory,  Treas.  and 

Secy.,  salary,  April,  May  and 

June 275  00 

1434  Braas  Bros.,  repairs 35  94 

1435  Omar  V.  Sage,  stationery 14  30 

1436  Perkiuii  &  Mathews,  plumhing.  47  02 

1437  N.  F.  Metal  Sign  Co.,  signs 12  37 

14;IS    N.   F.     Hydraulic    Power    and 

Mfg.  Co.,  electiic  lighting....  50  00 

1439  Harry  ap'  Rees,  painting 74  60 

1440  McDonald  t't  Welch,  coal 21  00 

1441  F.  W.  Oliver  Co.,  tools 47  80 

1442  F.  W.  Oliver  &  Co.,  tools 9  36 

1443  Hardwicke<&Co.,  Iiardwarc,etc.  83  65 

1444  Hardwicke  &  Co 47  75 

$7, 

July      13.    CIV.      1445    William  Hamilton,  Comr.,  trav- 
eling expenses 57  35 

1446    Wni.  F.  Wall,  agt.  cable 147  75 

Aug.       2.                  1447    Pay-roll  for  July 1,777  30 

1448    Thomas  V.  Welch,  Supt.,  office 

expenses 39  08 

Aug.       6.                  1449     Hardwicke  &.  Co.,  tools,  etc 17  77 

1450  Power  City  Lumber  Co 10  44 

1451  P.)wer  City  Lnmbor  Co 58  96 

1452  Robert  Hamilton,  repairs 35  00 

1453  Thos.  E.  McGarigle,  repairs....  132  32 

1454  N.  F.  Hydraulic  PowerandMfg. 

Co.,  electric  lighting 50  00 

1455  ¥.  W\  Oliver  Co.,  tools 6  60 
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No  of       No  of 
.1j87.      Abstract,  roucher 

.^    5.                    1456    J.  E.  Perkins, plumbing $14  54 

1457    P.  C.  Flynn  &  Son,  painting. ..  228  14 

14r)8    Braas  Bros.,  building,  etc 14  33 

1459  Braas  Bros.,  repairs 3  62 

1460  Braas  Bros.,  repairs 398  59 

1461  Braas  Bros.,  repairs 29  65 

5€pt.     1.                  1462    Pay-roll  f)r  A  ngnst 1,795  02 

1463    Thomas  V.  Welch,  Supt.,  office 

expenses 36  47 

Sept.     4.                 1464    P.  C.  Flynn  A  Son,  painting...  38  10 
Sept.     4.                 1465    Globe  Ticket  Co.,  Inc.  railway 

tickets 25  00 

1466  Braas  Bros.,  repairs 209  65 

1467  O.  V.  Sage,  letter  heads 4  00 

1468  N.  F.  Hydraulic  Power  and  Mfg. 

Co.,  electric  lighting 50  00 

1469  Hardwicke  &    Co.,   tools    and 

Hupplies 38  54 

1470  E.  O.  Babcock,  stationery 42  50 

%t.   50.                 1471     Pay-roll  for  September 1,722  78 

1472  Thomas  V.  Welch,  Supt.,  office 

expt^nsos  26  21 

1473  Henry   E.    Gregory,   Troas.  and 

Sec/y    salary,    July,    August 

and  September 275  00 

1474  Estate  of  John  Jolinsou,  repair- 

ing tools 18  60 

147.')     F.  W.  Oliver  Co.,  tools,  etc 5  71 

1476  Hardwicke  &  Co.,   tools 16  95 

1477  Coleman  Nee,  stone 34  00 

1478  Cataract  Ice  Co.,  ice 42  95 

1479  C.   Burns  Htone 16  00 

1480  N.  F.  Hydraulic  Power  and  Mfg. 

Co.,  electric  lighting 50  00 


$7,467  92 
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Payments  out  of  $10,000  as  per  Cbap  950,  Laws  of  1896: 

1896  Series  G. 

Oct.       8.      II.  12    Pay-roll,  grading,  etc $66163 

13  Dobbie,     Stuart     &    Co.,    iron 

railing 167  20 

14  W.  A.  Shepard,  mason  work....        106  60 

$935  43 

Not.    10.      III.         15    Pay-roll $1,245  01 

16  Geo.  Cook,  laQd8cai>e  gardener.        212  29 

17  W.  A.  Shepard,  bridge 248  50 

18  Samuel  Parsons,  Jr.,  landscape 

architect 25  00 

Dec.      11.                     19    Pay-roll 1,522  88 

20  R.  D.  Young,  cement  walks....  78  96 

21  Wm.  Young,  drawing  stone....  110  63 

22  N.  F.  Hydraulic  Power  and  Mfg. 

Co.,  material  for  roads 250  00 

23  W.  A.  Shepard,  mason  work ....  334  88 

24  £11  wanger  Sl  Barry,  trees 81  68 

25  Geo.  E.  Wright,  extra  work....  25  00 

26  Geo.  Cook,  landscape  gardener.        143  25 

1897  4,278  08 

Jan.     12.      IV.         27  Pay-roll $829  50 

28  W.  A.  Shepard,  bridge  work.. ..  183  60 

29  Wm.  Young,  drawing  material.  47  50 

Feb.       9.                    30  Payroll 215  75 

March   9.  31    Pay-roll 157  00 

1,433  35 

April      3.      V.  32    Pay-roll $188  50 

May     10.  83    Payroll 149  13 

June      8.  34    Pay-roll 103  23 

440  86 

Payments  out  of  $15,000,  as  per  chapter  790,  Laws  of  1897 : 

1897.      Series  H. 
June      8.       I.  1    Pay-roll $237  00 

July       9.                      2  Pay-roll 1,128  50 

3  Niagara  Sand  Co 277  98 

Aug.      12.                      4  Pay-roll 2,297  48 

5  W.  A.  Shepard,  work  on  bridges  305  62 

6  Niagara  Sand  Co 275  96 

7  Braas  Bros.^  bridges 9180 


Sept.     10.        I.  8  Pay-roll $2,383  47 

9  W.  A.  Shepard,  retaining  wall..        156  10 

10  Niagara  Sand  Co.. .^ 165  97 

11  Fred  Batohelor,  Be«d 9  00 

^•pt.    25.  12    Poy-roll 686  08 

$8,014  96 

1896.       REMITTANCES  TO  THE  STATE  TREASURER. 

Nov.       2.  Draft  for  October  receipts $482  40 

J^.        2.  Draft  for  November  receipts 5130 

I>ec.      31.  Draft  for  December  receipts 29  45 

1897. 
^«b.        1.  Draft  for  January  receipts 63  45 

Marcb    1.  Draft  for  Febraary  receipts 83  05 

Harch  31.  Draft  for  March  receipts 38  95 

May        1.  Draft  for  April  receipts 53  85 

Jane       1.  Draft  for  May  receipts 163  45 

Jaii«     30.  Draft  for  Jane  receipts 352  50 

i^ag.      2.  Draft  for  Jaly  receipts 1,132  85 

Sept.    1.  Draft  for  August  receipts 3,039  65 

Sept    30.  Draft  for  September  receipts 1,695  50 

7,886  40 

1896. 


31.  Dividends  on  deposits  in  Cataract  Bank $28  34 

1897. 

"'^lie      1.  Dividend  on  deposits  in  Cataract  Bank 28  34 

56  68 

1896 

'^^^'      31.  Interest  on  balance  in    Manufacturers    and 

Traders'  Bank 11  79 

^       1897. 

^^cb  31.  Interest   on   balances  in   Manufacturers  and 

Traders*  Bank 33  99 

^^Q    30.  Interest  on  balances    in  Manufactarers   and 

Traders'  Bank 37  36 

^pt.    30.  Interest  on  balances  in    Manufacturers    and 

Traders'  Bank 25  61 

108  76 

^pt.    30.  Cash  balance  in  bank 758  53 

Total $48,233  79 

HENRY  E.  aREGORY, 

Treasurer. 
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We  the  undersifrned  hereby  certify  that  we  have  examined  the 
foreg:oiug  rei>ort  of  the  treasurer  for  the  fiscal  year  ended  Septem- 
ber 30,  1897,  the  vouchers  and  other  i)ax)ers,  and  we  lind  the  rc*- 
port  and  accompanyinjr  documents  correct  and  that  the  treasurer 
has  properly  accounted  for  all  moneys  received  and  disbursed  by 
him  during  the  y(»ar  ended  September  oO,  1S07. 

KOHERT  L.  FRYER, 
!  WM.  HAMILTON, 

Commissioncni  of  State  RvHcnation  at  Niagara, 


CLASSIFICATION  OF  ACCOUNTS. 

Maintenance, 

Commissioners'  exi)ense 

Treasurer  and  secrc^tary,  ollice  expensi^s 

Niagara  ol!i(*e  exp(4ises 

Salaries  (superintendent  and  clerk) 

Police 

Inclined  railwav 

Prospect  Park  

Goat  Island 

Roads  

Walks 

Coal 

Electric  lighting 

Ice 

S(H^d 

Ruildings 

Water  sup]»ly 

Tools 

Bridges 


§!)7 

74 

04 

56 

44(; 

12 

2,074 

08 

r),4(K) 

00 

1 .070 

02 

2,005 

50 

2,207 

S7 

2,200 

48 

1,0!>3(>S 

i:n 

(H) 

or)(; 

52 

101 

05 

2:» 

25 

1 .230 

03 

41 

35 

:{02 

01 

0(;s 

20 

T\'ater  pipes 102  29 

Expense 55  00 

Signs 70  11 

Seats 99  72 

Stairways 27  69 

Folders 4  82 

Maps  and  guides  .  ' 452  34 

Drinking  fountains 109  97 

Total f 24,820  75 


Improvements  Under  Chap.  950  Laws  of  1896. 

Grading |2,405  01 

^'alks 1,059  82 

Iron  railing 167  20 

Roads 1,305  23 

Planting 489  17 

Bridges 1,554  61 

Trees 81  68 

Terminal  station 25  00 

Total f 7,087  72 


Improvements  Under  Chap.  790  Laics  of  1897. 

Roads ?2,910  18 

Grading 1,590  32 
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Walks {1,753  8C 

Inclined  railway 13  20 

Bridges 1,288  27 

Retaining  walls 441  13 

Seed 9  00 

Total |8,0U  96 


APPENDIX. 


A  CATALOGUE 


or  TBI 


FLOWERING  AND  FERN -LIKE  PLANTS 

Obowing  Without  Cultivation  in  TaajVioiNiTT  of  the  Falls 

OF  NiAOABA. 


^epared  at  the  request  of  the  CommissioDers  of  the  State  Reservation  at  Niagara, 

by  David  F.  Day. 


conniiHiid  dui-iii};  the  year  1SS7.  The  results  are  presented  in  thia 
CatalofTue.  StHl  he  does  not  doubt  that  further  investigations, 
made  in  the  vicinity  of  the  Falls,  will  considerably  increase  the 
□umber  of  species  here  recorded.  In  the  more  difficult  genera  of 
the  Cifperaceae  and  Graminae,  demanding  always  in  a  large  degree 
the  skill  of  the  specialist,  there  must  be  omissions,  more  or  less 
numerous  and  important.  Yet  it  is  probable  that  no  epecies, 
really  characteristic  of  the  flora  of  Niagara,  has  been  overlooked. 
To  aid  him  in  making  the  list  complete,  the  writer  has  regarded 
it  as  bis  duty  to  consult,  so  far  as  was  within  bis  power,  the  obser- 
vations made  in  the  neighborhood  of  the  Falls,  by  all  other  botan- 
ists. It  is,  however,  a  matter  for  great  regret  that  references  to 
the  botany  of  the  Falls,  especially  in  the  reports  of  the  earlier 
explorers,  have  proved  so  few  in  nnmber.  It  seems  prolmble  that 
Peti-r  Kalm.  the  friend  and  correspondent  of  the  great  Liniie, 
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left  some  record  of  the  botanical  observations,  which  he  Bi||| 
during  his  visit  at  Niagara,  in  the  year  1750.    But,  the  aathoi^B   i 
failed  to  find  any  mention  of  its  publication,  either  in  the  Slldjpi 
tongue  or  in  an  English  translation.    If  his  journal  still  exist%til 
publication,  at  the  present  day,  could  not  but  be  welcomed  ai  n 
important  contribution  to  the  literature  of  Americaii  botany.  It 
seems  not  unlikely  that  the  species  of  Hypericum  and  £oMif| 
which  bear  his  name,  were  discovered  by  him  near  Table  BocL 
It  is  to  be  doubted  whether  either  the  elder  or  the  younger 
Michaux  visited  the  neighborhood  of  the  great  cataract,  and  it  is 
certain  that  the  enterin'ising  spirit  of  Pursh  brought  him  no 
nearer  than  the  site  of  the  present  city  of  EhnJra.    Nutt.ill,  who 
botanized  near  the  Falls  sometime  previous  to  the  year  1818,  men- 
tions but  one  plant,  Utrictilariu  coniutay  as  found  by  him  in  their 
vicinity.    Torrey  doubtless  visited  the  region  —  jiossibly    wa» 
familiar  with  It  —  yet,  in  his  Flora  of  the  State  of  New  Yorky 
published  in  the  year  1S43,  of  the  1,511  sx)ecies  of  plants,  which  he 
described,  only  fifteen  are  attributed  to  Niagara,  and  none  of 
these,  ui)on  his  own  authority.    In  the  Flora  of  North  America,  of 
Torrey  and  Gray,  published  in  1S:»S-1842,  Niagara  is  mentioned 
as  a  station  only  live  times. 

The  labors  of  later  botanists  have  been  far  more  useful  in  the 
preparation  of  the  list.  The  MS.  journals  of  the  lion.  George  W. 
Clinton,  while  engaged  in  his  arduous  labors  upon  the  botany  of 
Buffalo  and  its  vicinity,  have  proved  of  the  greatest  value;  and 
the  "  Flore  Canadicnue  "  of  Abbe  Provancho:-  and  the  Catalogue  of 
Canadian  Plants-^  of  Professor  Macoun,  the  learned  and  in- 
defatigable botanist  of  the  Canadian  Geological  Survey,  and  the 
*'  Canadian  FiHrinra\''  \\w  joint  work  of  Professor  Macoun  and 
[)r.  Burgess,  of  London,  Ontario,  have  been  of  important  service. 


either  side,  still  easily  traced.  This  gravel  deposit,  once  extendiog 
continuouBly  across  the  present  river,  covered  aJi  of  what  ie  now 
Goat  Island.  It  is  characterized  by  a  great  abundance  of  fresh- 
water shells,  of  the  genera  Unio,  Melania,  Ijymncea,  etc.,  identical 
in  species  with  those  still  inhabiting  the  river.  The  vegetation 
of  the  island  ia  that  then  which  might  be  expected  to  luxuriate 
upon  a  deep  calcareous  soil,  enriched  with  an  abundance  of  or- 
ganic matter. 

On  either  side  of  the  river,  following  its  course  northeriy,  for 
a  long  distance,  the  same  deposit  is  met  with,  alternating  with 
patches  from  which  it  has  been  removed,  and  in  which  the  under- 
lying rock  has  but  a  scanty  covering  oif  soil.  Near  DeVaux 
College,  and  immediately  above  the  Devil's  Hole,  near  Lewistoo, 
the  rock  is  almost  naked.  Yet,  even  in  such  places,  growing  in 
the  crevices  of  the  rock  or  fringing  the  verge  of  the  chasm,  are  to 
5 
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be  found  some  of  our  most  interesting  plants.  In  some  placet, 
long  since  the  chasm  was  excavated,  the  high  rocky  bank  has 
given  way,  through  the  action  of  small  streams  of  water,  and 
perhaps  by  the  operation  of  other  causes,  forming  sheltered  re- 
cesses of  considerable  extent,  in  which  a  rich  humus  has  acca- 
mulated,  supporting  a  dense  growth  of  timber,  and  giving  a  con- 
genial situation  to  some  of  our  rarer  plants.  Among  such  places 
may  be  named  the  Devil's  Hole,  Foster's  Flat,  above  Queenston, 
and  the  whirlpool  wood,  on  the  Canadian  side. 

The  Niagara  Escarpment,  as  it  has  been  called  by  the  geolo- 
gists of  the  State  of  New  York,  known  at  Lewiston  as  the 
^'  Mountain  "  and  in  Canada  as  "  Queenston  Heights,"  presents 
some  features  entitled  to  notice  in  this  place.  At  the  point  where 
the  river  makes  its  way  through  it,  its  height  above  Lake  Onta- 
rio is  374  feet,  and  above  Lake  Erie,  32  feet.  Though  it  presents 
a  northerly  exposure,  yet  among  the  plants,  growing  upon  its 
talus  and  below,  are  a  number  which  belong  rather  to  the  sooth 
and  southwestward,  and  are  much  more  abundant  in  Ohio  than 
in  Western  New  York.  The  fact  may  be  explained  by  the  higher 
annual  temperature  at  Queenston  and  Lewiston  and  thence 
northward  to  Lake  Ontario,  than  prevails  at  the  Falls  or  imme- 

■ 

diately  southward. 

The  flora  of  Goat  Island  presents  few  plants  which  may  be 
called  uncommon  in  Western  New  York.  For  the  rarer  plants, 
included  in  the  catalogue,  other  localities  must  be  visited.  But 
it  is  still  true  that  Goat  Island  is  very  rich  in  the  number  of  its 
species.  Probably  no  tract  of  land  in  its  vicinity,  so  restricted 
in  area,  can  be  found,  exhibiting  so  large  a  number.  Its  vernal 
beauty  is  attributable,  not  merely  to  its  variety  of  plants,  con- 
spicuous in  flower,  but  also  to  the  extraordinary  abundance  in 
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which  they  are  produced.  Yet  it  seems  likely  that  there  was  a 
time,  probably  not  long  ago,  when  other  species  of  plants,  of 
great  beanty,  were  common  upon  the  island,  bnt  which  are  not 
now  to  be  found  there.  It  is  hardly  possible  that  several  orchi- 
^taceous  plants  and  our  three  native  lilies  did  not  once  embellish 
its  woods  and  grassy  places.  Within  a  little  while  the  Harebell 
{Campanula  roiundifoUay  L.),  has  gone  and  the  Grass  of  Parnassus 
{Pamasaia  Carolimanaj  L.),  is  fast  going.  This  is  undoubtedly 
due  to  careless  flower-gatherers,  who  have  plucked  and  pulled 
without  stint  or  reason.  The  same  fate  awaits  the  Stmguinariay 
the  Diclyiras  and  the  TriUiumSj  which  do  so  much  to  beautify 
the  island,  unless  the  wholesale  spoliation  is  soon  arrested. 

The  suggestion  may  here  be  made,  with  great  propriety,  that 
pains  be  taken  to  re-establish  upon  the  island  the  attractive 
plants  which  it  has  lost  The  effort  would  entail  but  little  ex- 
pense, its  success  would  be  entirely  certain  and  to  many  the 
pleasure  of  a  visit  to  the  island  would  be  greatly  enhanced.  It 
would  surely  be  a  step,  and  not  an  unimportant  one,  in  restoring 
the  island  to  the  state  in  which  nature  left  it. 

Frequent  reference  has  been  made  in  the  catalogue  to  localities 
in  the  neighborhood  of  the  Falls,  but  not  within  the  boundaries 
of  the  Reservation.  For  this,  however,  there  is  a  sufficient  rea- 
son in  the  fact  that  if  the  catalogue  had  been  confined  within  the 
limits  of  the  Reservation,  it  would  have  been  of  far  less  value  to 
the  many  who  are  now  interested  in  botanical  science;  and  to 
them  alone  can  such  a  work  be  of  much  interest  or  value.  As 
already  stated,  some  of  the  rarest  plants  of  western  New  York 
and  Ontario  grow  in  the  neighborhood  of  Niagara  river,  but  not 
within  the  confines  of  the  Reservation. 

Thus,  it  may  be  mentioned  that  in  the  wooded  grounds  adjoin- 
ing DeVaux  Vollege  and  belonging  to  that  institution,  there  m«L^ 
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be  found  Rhus  armnaticay  Ait.,  LAairis  cylindraceaj  Michx., 
ptarmicoides,  T.  &  G.,  Aaclepids  quadrifoliay  Jacq.,  and  Mo 
ruhruj  L.  Among  its  rocks,  perhaps  there  may  still  be  fonnd  a 
specimen  of  Pellcea  airopurpwrea.  Link.,  Campiosorus  rhyzaphyUuB 
Link.,  and  Asphenium  Trichomanes,  L,  The  Devil's  Hole,  no 
almost  inaccessible,  was  once  a  paradise  of  ferns — Phegopteri^ 
Dryopteris,  F^e,  being  its  chief  rarity.  The  plateau  of  rook, 
which  overlooks  the  ravine,  produces  Arabis  ftirauto,  Scop.,  and 
Selaginella  ruprestiSy  Spreng.,  elsewhere  in  this  region  quite 
uncommon.  Between  the  "  Mountain  "  and  Lewiston^,  the  ex- 
plorer will  find  Rannunculvs  multifiduSy  Pursh.,  Xanthoxylum 
Americaninn,  Mill.,  Houstonia  cwrulea,  L.,  and  Asplenixun  ebeyieum^ 
Ait.,  rare  plants  in  western  New  York.  Queenston  Heights  have 
yielded  us  Anenumella  thalictroides,  Spach.,  A»imina  triloba,  Dunal, 
Lupinus  perenim,  L.,  Frasera  CaroUnen^8y  Walt  and  Celtis  ood- 
dentaliSy  L., — species  scarcely  found  elsewhere  in  our  vicinity. 
Of  Foster's  Flat,  above  Queenston,  it  may  be  said  that  the  Bixing 
seems  to  visit  its  rock  v  fastnesses  some  weeks  earlier  than  the  table- 
land  above.  Among  its  uncommon  plants,  it  may  be  mentioned 
that  Professor  Macoun  and  Dr.  Burgess  have  detected  Aspidium 
Lonchites,  Swartz,  and  Aspidium  Bootii,  Tuckm. — ferns  whose 
accustomed  range  is  a  hundred  miles  northward.  The  woods  near 
the  whirlpool,  on  the  Canadian  side,  produce  in  abundance  CeroB- 
tiwn  arvense,  L.,  Arctostaphylos  Ura-ursl,  Spreng.,  CastiUeia 
coccinea  Spreng.,  and  the  only  sassafras  trees  known  in  the  neigh* 
borhood  of  the  Falls.  The  low  land,  near  Clifton,  on  the  Canadian 
side,  only  a  few  inches  higher  than  the  river,  affords  such  uncomr 
mon  plants  as  Oentiana  scrrata,  G-unner,  and  Parnassla  Carolii^ 

m 

t«/w,Michx.,  Calamintha  XuttalUi,  Benth.,  still  gi'ows  on  the  damp 
rocks,  near  the  border  of  the  river,  and  Oerardia  purpurea^  L.y 


Bannncnlacete 10 

Magnoliaceie 2 

Anooacese 1 

MenUpennaces 1 

Berberidaceie 4 

If  jTophacew 2 

Papaveraceffi 2 

Fomariacese 2 

Gmciferae 12 

Capparidaceie 1 

Violacese 2 

Polygalaceie 1 

Caryopbyllaceffi 7 

Portnlacacese 2 

HypericacesB —  1 

MalTacefe 4 
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No.  of  "So.  of 

Haines  of  families.  f  enera.  apeoies. 

Tiliaceae 1  2 

LinacesB 1  2 

Oeraniacese 4  6 

Butacese 1  1 

Bimarnbiacese 1  1 

IlicacesB 2  2 

Celastracece 2  4 

Bhamnacese 1  1 

VitacesB 2  4 

Sapindacese 3  8 

Anacardiaceas 1  6 

LeguminoesB 13  33 

Bosaceae 15  42 

SaxifragacesB 6  10 

Crassulacese 2  4 

HamamlidacesB 1  1 

Haloragse 1  3 

LythracesB 1  1 

Onagracese 5  11 

Ficoidae 1  1 

UmbellifersB 15  19 

AraliacesB 1  3 

CornaceaB 2  7 

Caprif  oliacesB 6  14 

Bubiaceae 4  13 

ValerianaceaB 1  2 

DipsacesB 1  1 

OompofiitsB 38  97 

LobeliacesB 1  3 


Ericaceae 8  14 

Primnlaceas 3  6 

Oleacese 2  4 

Apocynaceae 2  3 

Asclepiadacese 2  7 

Gentianaceas 2  3 

Polemomaceae 2  2 

flydraphyllaceae 1  2 

fiorraginaceae 6  11 

ConvolvnlaceaB 3  7 

Solanaceae 5  7 

Scropbulariaceae 13  26 

OrobanchaceaB 3  3 

Xientibalaceae 1  2 

^canthaceaB 1  1 

"Verbenaceae 2  3 

Xabiatae 18  27 

Plantiginaceae 1  4 

Amarantaceae 1  2 

Chenopodiaceae 2  7 

PhjtolaccaceaB 1  1 

Pol  jgonaceae 2  17 

Aristolochiaceae 1  1 

Piperaceae 1  1 

Lanraceae 2  2 

Thjmelacefie 2  2 

EleagnaceaB 1  1 

Santalaceae 1 .        1 
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No.  of  No.  of 

IfaiDM  of  familiM.  genera,  tpedee. 

Euphorbiacese 2  6 

OeratophyllaceaB 1  1 

Urticacese 8  13 

Platanaceae 1  1 

JuglandacesB 2  6 

Betulaceae 2  4 

Oupuliferae 6  15 

SalicaceaB 2  16 

Caniferffi 5  6 

HydroeharidacefiB 2  2 

Orchidacece 4  7 

Iridiacese 2  3 

Smilacacese . . .  ^ 1  2 

Lilacese 16  20 

PontederiacesB 2  2 

Juncaceee 2  9 

Typhacese 2  4 

Araceae 4  4 

LemnacesB 3  3 

Alismacese 3  4 

Naiadacese 3  18 

CyperaeefiB 5  54 

Graminae 31  68 

EJquisetaceaB 1  6 

OphioglossacesB 2  3 

Filices 12  27 

SelaginellacesB 2  3 

Hydropterides 2  2 

Total 410  909 


Anemoiw.    w^ina  fiow«r. 

Goat  Island  and  elsewhea%. 
Anamone  nconoroaa,  L AnonoiM.    Wind  VlowOT. 

Qoat  Inland.  r 

Tar.  qnlniitMf  olla,  Gra;. 

With  tbe  last. 
Aavmone  HepatlcK,  L.     (Bepatlca  triloba,  Obalz.) Jdverwoit. 

Goat  Island  and  near  Lewlston.    Bather  rare. 

Aaemone  acntlloba,  I^awBon.    [Hepatica  acutilolM,  DC.) UTWWort. 

•    Goat  lelaad  and  elsewhere.    Less  rare. 
Aasmonalla  thalictroldea,  Spach.    iThalictrum  aMmomAdea,  MJebx.) 

Near  Brock's  Monament,  Ontario. 
Thallctnun  dioiciun,  L If  eadow  Baa, 

Goat  Island,  Lewlston  and  elsewhere. 

Thallaitmni  Ooniiitl,  h. 

Keadow  Hue. 
Shores  of  the  rlrer  above  the  Falls.    < 
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Thalictriun  purpurascens,  L Keadow  Bue*. 

Near  Clifton,  Canada. 

var.  cerifemm,  Austin. 

"  Near  Drummondsvllle,  Niagara  Falls."    jMacoun. 

Banunculus  aquatilis,  L Water  Crowfoot.. 

var.  trichophyllufly  Chaix. 

In  pools  above  the  falls  on  the  Canadian  side. 

Banunculus  multifidus,  Pursh Buttercup. 

In  a  pool  not  far  from  the  river's  bank,  above  Lewiston. 

Banunculus  Flanunula,  L 8pearwort» 

var.  reptansy  Meyer. 

At  the  water's  edge  on  Strawberry  and  Grand  Islands,  and,  probably, 
in  similar  situations  nearer  the  Falls. 

Banunculus  abortivus,  L. 

Goat  Island  and  elsewhere. 

Banunculus  sceleratus,  L Oursed  Orowfoot. 

Lewi9ton,  and  near  Suspension  Bridge. 

Banunculus  recurvatus,  Poir Hooked  Crowfoot. 

Goat  Island. 

Banunculus  Pennsylvanicus,  L Bristly  Crowfoot. 

Clifton,  Canada. 

Banunculus  fasclcularis,  Mnhl Early  Buttercup. 

Near  DeVaux  College. 

Banunculus  septentrionalis,  Poir Buttercup. 

Clifton,  Canada. 

Ranunculus  bulbosus,  L Buttercttp. 

Goat  Island.    Introduced. 

Ranunculus  acris,  L Buttebcxtp. 

Goat  Island  and  elsewhere. 

Caltha  palustriSy  L Cowslips.     Marsh  Maryg^ld. 

Lewiston,  Clifton,  Onitario.    ■ 

Aquilegia  Canadensis^  D Wild  Columbine. 

Goat  Island  and  along  the  rocky  banks  of  the  river  in  many  places. 
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Hydrastis  Canadensis,  L Hydrastis*. 

Caynga  Island,  and  probably  elsewhere  nearer  the  falls. 

Actaea  spicata,  L Herb  Christopher.    Bed  C<^osh. 

Tar.  rubra.  Ait 

Groat  Island,  near  DeVaux  Colleige. 

Actaea  alba,  Bigelow Wbite  Cohosh. 

Goat  Island. 

GiBLicifaga  racemosa,  Nutt i,. .Black  Snake-root. 

Probably  occurs  near  Queenston,  Ont. 

\       MAGNOLIACBAB. 

lirlodendron  Tulipifera,  L Whitewood.    Tulip-tree.. 

Goat  Island.    Not  common.    One  fine  specimen  Is  growing  near  the 
carriage  way  on  the  north  side  of  the  island. 

Ka^gnolia  acuminata,  L Cucumber  tree. 

"  Near  the  falls  of  Niagara."    Provancher.    Not  seen  by  ue. 

ANONAOBAEl 

^  ^Imlmi  triloba,  Dunal Papaw. 

Queenston  Heights,  Ontario,  Macoun, 

MENISPERMACEAB. 

enispermum  Canadense,  L Moon  seed. 

CJommon  both  in  New  Yorli  and  Ontario,  but  not  noticed  by  us  near 
the  Falls.    Doubtless  overlool^ed. 

BERBERIDACEAB. 

[8   VUXOARI8,   D BaRBERKY. 

,    Goat  Island,  near  Lewiston. 

Caulophyllum  thalictroidee,  Mlchz Blue  Cohosh.. 

Goat  Island.    Abundant 

Jeffersonia  diphylla,  Pers Twin  Leaf.    Bheumatism  Boot. 

Niagara  Falls.    Clinton,    Very  rare. 

Podophyllum  peltatum,  L May  Apple.    Mandrake.. 

Goat  Island.    Abundant 
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NYMPHACEAE. 

la'ymphaea  taberoaSeiy  Paine. White  Water  Lily. 

Abundant  in  slmillow  places  in  the  riveir,  some  distance  above  the 
FaUs. 

Nuphar  advena,  Ait Yellow  Water  Lily. 

With  the  last 

PAPAVBRAOEAE. 
Chelidoniuk  majus,  Li Celandine. 

Caifton,  Ontario. 

•Sanguinaria  Canadensis,  Ii Blood  Boot. 

Goat  Island,  where  it  has  been  found  producing  pink  flowers. 

FUMARIACEAB. 

Diclytra  Cucullaria,  DC.    {Dicentra  Cucullaria,  DO.) 

Batchman's  Breeches. 
Goat  Island.    Abundant. 

Diclytra  Canadensis,  DO.    (Dicentra  Canadensis,  DO.) Squirrel  Com. 

Goat  Island.    Abundant.    Between  the  two  species  numerous  hybrids 
have  been  noticed  on  €roa/t  Island. 

Corydalis  glauca,  Pursh .Corydalis. 

Occurs  at  Tonawanda,  and  should  be  found  near  the  Fails. 

ORUOIFBRAB. 
Altssum  CALYCINUM,  If Alyssuic 

Near  Brock's  monument,  Ontario. 

Dbaba  verna,  L Whitlow  Gbass. 

Introduced  on  Goat  Island,  but  perhaps  not  established. 

Dentaria  diphylla,  Michx Pepper  Boot.    Crinkle  Boot. 

Goat  Island.  i 

Dentaria  laciniata,  Muhl. 
Goat  Island. 

Cardaxnine  rhomboidea,  DO Spring  Cress. 

var.  purpurea,  Torr. 

Goat  Island  and  elsewhere.    The  typical  form,  probably,  may  be 
found  in  the  low  ground  near  Olifton,  Ontario. 
'Cardaxnine  hirsuta,  L Bitter  Cress. 

Goat  Island.  > 
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Imbis  lyrata,  L Bock  CreM.. 

Goat  Island,  The  Three  Sisters,  and  along  the  gorge  to  Lewiston. 

Arabia  hirsata,  Scop. 

Near  DeVauz  €k>Uege,  and  at  Lewiston,  and  on  the  opposite  side  of 
the  river. 

Arabia  laevigata,  Poir. 

Devil's  Hole.    Qoeenston  Heights,  Ontario.    Maooun. 

Arabia  Canadensis,  L Sickle  Pod.. 

Goat  Island,  and  elsewhere. 

•AiabiB  perfoliata,  Lam Tower  Mustard.. 

Near  Olifton,  Ontario. 

Arabia  Druxnmondiiy  Gray, 
liewiston.    Not  common. 

^AHBABEA  PBAECOX,  R.  Br EABLY  WiNTEB  CbESS. 

Brocli's  monument,  Ontario.    Macoun, 

^^dMurea  vulgaris,  R.  Br Winter  Creea. 

Road  sides  near  the  FaUs. 

^X'^simum  cherianthoides,  L Worm-seed  Mustard* 

Margin  of  the  river  above  the  Falls.  .' 

SIMBRIUM    OFFICINALE,    SCOp '. HEDGE    MUSTABD. 

Road  sides  and  waste  places  near  the  Falls. 

S6ICA  SiNAPISASTRUM,  BoiSS. MUSTABD.      CHABLOCK. 

Abundant  on  both  sides  of  the  river. 

^ABSICA  XIGBA,  Koch BLACK  MUSTABD. 

Between  the  Falls  and  DeVaux  College. 

Nasturtium  officinale,  R  Br Water  Cress. 

Near  the  river's  edge  above  the  Falls.    CMfton,  Ontario. 

Nasturtium  palustre,  DC Marsh  Cress. 

In  damp  places  above  the  Falls. 

Hasturtium  lacustre.  Gray Lake  Cress. 

In  the  river  above  the  Falls. 

Nasturtium  Abmoracia,  Fries Horse  Radish. 

"At  Niagara  Falls."    Macoun. 
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Oapsella  Bubsa-pastobxs,  Moench Shephebd's  Pubss. 

Oommon  everywhere. 
Lepldium  Virgrinicum,  L Wild  PeppergraM. 

Boad  Bides,  near  the  Tillage. 

LEPIDIXTli  OAMPESTBE,   B.   Br FlELD  PEPPEBORASS. 

"  Clifton,  near  Niagara  Falls.*'    Macoun.    ( 

OAPPABIDAOEAB.      1 
Polanisia  gnnaveolens,  Baf. 

''Abundant  on  the  sands  at  Niagara."    Mcuxmn. 
Plentiful  at  the  foot  of  Lake  Brie. 

CISTAOEAE. 

-Helianthemum  Canadense,  Mlchx Frost  Weed. 

Common  in  dry  places  In  western  New  Yorlc,  no  doubt  occurring  near 
DeVaux  College,  and  at  Iiewlston. 

Lechea  major,  Michx Pinweed« 

Probably  occurs  with  the  last 

Lechea  minor,  Lam Pinweed. 

Probably  occurs  with  Helianthemum  Canadense. 

VIOEAOEAE. 

lonidium  concolor,  Benth.  and  Hook.    {Solea  oancolor,  Glng). 

Green  Violet 
Coat  Island.    Foster's  Flat,  Ontario. 

^lola  blanda,  WiUd Violet 

Goat  Island  and  near  Clifton,  Ontario. 

Viola  palmata,  L Violet 

var.  cucullata,  Gray.    (F.  ouotUlata,  Ait) 
Goat  Island  and  elsewhere. 

Viola  canina,  L Dog  Violet 

var.  Muhlenberg^  Gray.    (Viol4i  canina  L.,  var.  sylvestrU,  Begel.) 
Goat  Island  and  elsewhere. 

Viola  rostrata,  Muhl Long-spurred  Violet 

Goat  Island. 

Viola  Canadensis,  L Canada  Violet 

Goat  Island.  ' 
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Viola  pabeBcenSy  Alt. Downy  Yellow  Violet. 

Tar.  eriocazpa,  Nntt 

Goat  Island. 

var.  Bcabriuscolay  Torr.  and  Gray. 

Goat  Island. 

POLYGALACBAB. 
^olTgala  verticillatay  L. 

Near  DeVaux  Ck>llege.    Qneenston  Heights,  Ontario,  Macoun. 

^olygala  Senega,  Ii Seneca  Snake  Boot. 

Both  the  narrow  and  the  broad  leaved  varieties  are  to  be  found  near 
the  whirlpool  on  both  sides  of  the  river. 

^^lygala  incamata,  L* 

Said  by  Douglass  (1823)  to  have  been  found  In  rocky  places  on  the 
Niagara  river  near  the  FaUs.    Maooun. 

CARYOPHYIiLACBAB. 

^^-AjcTHus  Abiiebia,  I».  . . , Deptford  Pink. 

Lewiston,  scarce.    In  a  field  near  OUf ton,  Ontario,  plentiful. 

*-^-:»0ITARIA   OFFICINAUS,    I» SOAPWORT. 

Goat  Island  and  the  mainland. 

^U.eiie  stellata.  Ait Starry  Oampion. 

Found  by  Douglass,^  in  1823,  In  dry,  stony  places  on  the  Niagara 
river.    Macoun. 

'BUene  antirrhina,  L Sleepy  Catch-fly. 

Near  DeVaux  College  and  elsewhere. 

^^l^WE  KOCTIFLOBA,   I» NiGHT-PLOWEBING  CaTCH-FLY. 

Above  the  Falls  on  the  American  side  of  the  river. 

^^chxis  Githago,  Lam Corn  Cockle. 

Fields  on  the  main  land. 

^^astium  viscosum.  L Mouse-ear  Chickweed. 

Goat  Island  and  elsewhere.    * 

"^^^ASTIUll  VTTLGATUM,   L MOUSE-EAR  CHICKWEED. 

Goat  Island  and  elsewhere. 

"^*XLLARIA   MEDIA.    Smith ChICKWEED. 

Goat  Island  and  elsewhere,    t 
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SteUarla  longlf olia,  Muhl Long-lMiTtd  BtttiflLwait 

In  damp,  grassy  phices  above  the  Falls. 

Arenabia  serpyllifolia,  L Band  WoBi 

Road  sides  at  Olifton  and  elsewhere. 

Arenaria  lateriflora,  L. 
Goat  Island. 

I      PORTULACAOBABl 

PORTULACA  OLERACEA,  L. ■ 

Waste  places  on  the  main  land. 

Olaytonia  Caroliniana,  Michz .Bpriikg 

Goat  Island. 

Claytonia  Virginlca,  L Bprlny 

Goat  Island. 

HYPERiOACBAB. 

Hypericum  Kalmianum,  L Kalm's  St.  Tohn'M 

Goat  Island.    **  Rochers  au  has  de  la  chute  de  Niagara." 
(FL  Canad.  p.  104.)  I 

Hypericum  perforatum,  L Comicon  St.  Joan's 

Goat  Island  and  olsewhore.    ' 

Hypericum  maculatum,  Walt.    (77.  corymfMSum,  MuhL) 

Margin  of  the  rlvor  above  the  Falls.  i 

Hypericum  mutilum,  L. 

Wet  places  along  the  river  above  the  Falls. 

Hypericum  Canadense,  Jj.  ' 

In  similar  places  as  the  last. 

Hypericum  Ascyron,  L.    (7/.  pyramUlatum,  Alt.). .  .Ureat  Bt.  Jobtt'k 
Grand  Island  and  probably  nearer  the  Falls. 

Hypericum  Virgrinicum,  L.     (Elodes  Tirginica,  Nutt) 

In  swampy  places  along  the  river  above  Clifton,  Ontario.     ' 

MALVACEAE. 

Althaea  rosea,  L 

Clifton.  Ontario.     Escaped  from  cultivation. 

MaXVA  ROTUNDI folia.  L Low  lifAIXOW. 

Goat  Island  and  elsewhere. 


«     1 


V 


»  » 


Iiiuuin  Virglnlanum,  L Wild  Has 

•*  N«ar  Niagara.  Falls."    ifocoun.     Above  Foster's  Flat, 

LlNDU  nSITATIBBDIUM,   L COVHOB  FI.AX 

Occaaionally  aeen  on  railroad  embankments. 

GBBANIACBAD. 
Ovranlnm  macalatmo,  L Wild  G«naU.uiii. 

Goat  Island. 
0«nmlum  Bob«rtlaniun,  L Herb  Bobort. 

Goat  Island.  ' 

Sloarkla  prosarptnacoidea,  Wllld. 

Goat  Island. 
Impatlsns  pallida,  Nott Impatiwica.    Wild  Balsain. 

Goat  Island. 
Impatluis  blflora,  Walt.    (i.  fulva,  Nott.) Impatience.    Wild  Balsam. 

Goat  Island  and  the  main  land. 
03Eall>  atrleta,  L Sorrel. 

Great  Island. 
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RUTAOEIAB. 

Zanthoxylum  Americanum,  Mill Prickly  Aflh* 

Near  Lewlston. 

SIMARUIBAGAB. 

Ailanthus  glandulosus,  Desf Allanthus.    Tree  of  S 

Spontaneous  near  Clifton,  Ontario. 

ILIOAGBAB. 

Ilex  verticlllatay  Gray Winter 

Chippewa.    Macoun,    I*robably  nearer  the  Falls. 

Nemopanthes  Canadensis,  DC. 
Near  Clifton,  Ontario. 

GBLASTRAGEASl 

Celastrus  scandens,  L Bittersweet. 

Goat  Island. 

Euonymus  atropurpureus,  Jacq Burning  Bush.    Wahoo. 

Goat  Island. 

Euonymus  Americanus,  L Strawberry  Bush.    WlahoOL,  ^ 

"  Niagara.'*     Ma<^oun. 

var.  obovatus,  Torr.  and  Gray. 

"  Hills  around   Niagara  Falls."      3facoun,  on  the  authority  of 

Marhigan. 

RHAMNACEAB. 

Ceanothus  AmerlcanuSy  L ITew  Jersey  Tea 

Near  DeVaux  College. 

VITACBAB. 

Vitis  aestivalis,  Mlchx Bummer  Ch»^ 

Goat  Islam!  and  elsewhere. 

Vitis  riparia,  Michx.    (V.  cordi folia,  Mlchx.) Arost  Orape^ 

Goat  Island  and  elsewhere. 

Vitis  Labrusca,  L Wild  Orape^ 

Erroneously  attributed  to  the  vicinity  of  the  Falls,  as  a  native,  in 
the  "  Plants  of  Buffalo  and  Ticinity'*  (p.  26),  and  by  Provancher  In  the 
Flore  Canadiennc  (p.  112K     Occasionally  spontaneous. 

Ampelopsis  quinquef  olia,  Michx Virginia  Creeper. 

Groat  Island  and  elsewhere. 
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SAPINDAOEAB. 
Staphylea  trif alia,  D .Bladder  Nut. 

Foster's  Flat,  Ontario. 

-^flecnlus  glabra,  WUld Buckeye. 

Spontaneous  near  Lewiston.    From  the  west. 

-^oer  spicatum,  Lam. Mountain  Maple. 

Goat  Island,  near  the  Horse-shoe  falls. 

^oer  saocharinum,  Wang. Sugar  Maple. 

Goat  Island.    One  of  the  most  abundant  trees. 

Acer  dasycarpum,  Erhart > .White  Maple. 

Near  CUfton,  Ontario. 

A.o«r  rabrum,  L Bed  Maple. 

Goat  Island.    A  shade  tree  in  the  village.  ! 

-A.c«r  Kegundo,  L.    (Negundo  actroides,  Moench.) .Box  Blder. 

Phuted  in  Prospect  park,  where  it  is  now  appealing  spontaneously. 

-^^?^  PLATANOIDES,   L NOBWAY  MAPLE. 

A  common  shade  tree  in  the  Tillage. 

I            ANACABDIAGBAJ3. 
^'la  typhina,  L .Stag-horn  Sumach* 

Goat  Island. 

^Us  glabra,  I> [ Smooth  Sumacn. 

Queenston  Heights.    Macoun. 

^Ua  venenata,  DC Poison  Sumach. 

Swampy  places  above  the  Falls,  near  Clifton,  Ontario. 

^Ua  Toxicodendron,  L Poison  Ivy. 

Goat  Island.    Too  plentlfuL 

var.  radicans,  Torrey Poison  Ivy. 

Goat  Island. 

^^118  aromatica,  Ait Aromatic  Sumach. 

Near  DeVaux  College  and  on  the  opposiite  side  of  the  river.    Common 

in  the  places  named. 

liBGUMINOSAE. 
^pinus  perennis,  D Lupine. 

Queenston  Heights,  Ontario. 

^^^^DICAOO  LUPULINA,  L BLACK  MEDICEL. 

Above  the  FaJJs  on  the  American  aide. 
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Melilotus  officinalis,  Wllld Yellow  Melilot. 

Above  the  Falls  on  the  American  side. 

Melilotus  alba,  Lam Sweet  Cloveb. 

Goat  Island  and  the  main  land. 

Trifolil'm  arvense,  It Rabbit's-foot  Cloveb. 

Abundant  near  Lewlston. 

Teifolium  pbatexse,  Li, ,. Red  Cloveb. 

Goa;t  Island  and  elsewhere.  , 

Tbifolixjm  bepens,  L White  Cloveb. 

Goat  Island  and  elsewhere. 

Tbifolium  hybridum,  L Alsike  Oloveb. 

American  side  of  the  river  above  the  Falls.    Lewiston. 

Tbifolium  procumbens,  L Hop  Cloveb. 

Near  Clifton,  Ontario. 

Bobinia  Fseudacaciay  L Comnion  Locust. 

A  frequent  shade-tree;  often  spontaneous. 

Bobinia  viscosa.  Vent Clammy  Locust* 

Spontaneous  in  places  near  Lewiston. 
Astragalus  Cooperl,  Gray Cooper's  Milk  Vetch. 

Goat  Island  near  the  Horse-shoe  Fall. 

Astragalus  Canadensis,  L Milk  Vetch. 

Common  on  the  islands  in  the  river  near  Tonawauda.    It  may  be 
looked  for  nearer  the  Falls. 

Desmodium  nudiflorum,  DC Tick  TrefoiL 

Near  DeVaux  CoUoge. 

Desmodium  acuminatum^  DC. 
Near  DeVaux  College. 

Desmodium  pauciflorum,  DC. 

"  Woods  at  Niagara  Falls."    Ma^oun, 

Desmodium  rotundifolium,  DC. 
'Near  DeVaux  College. 

Desmodium  cuspidatum,  Torr.  and  Gray. 

Qucenston  Heights,  Ontario.    Macoun,  on  the  authority  of  DouqIobb, 

Desmodium.  Dillenii,  Darlington. 

Near  DeVaux  College.    Qaeenstcm  Heights,  Ontarfo.    Maooutu 


Vlcia  Amerlcftna,  Muhl Tetch. 

Goat  lelaod. 
lAtbyrus  oehriil«acaa,  Hook Wild  Poa, 

Goat  Island,  and  near  the  whirlpool,  Ontario. 
IiathTTus  palujBt«r,  L Marsh  Peak 

var,  mTTtUoIiuB,  Gr&y. 

Goat  Island  and  margina  of  the  river  above  the  Falls. 
Amphicarpaea  mouoica,  DlUott Hog  Peanut. 

Goat  Island. 
Apios  tuberoaa,  Moench Ground  Nut. 

Doubtless  near  the  Falls,  but  not  yet  observed  by  us, 
Oleditschla  trlacanthos,  L Honey  Locust. 

Spontaneous  along  the  bank  of  the  rirer  near  Lewiaton. 

BOSAOHAB. 
AuTODALCs  Persica.  L Peach, 

Spontaneous  on  Goat  Island  and  near  the  DevH's  Bole. 
Prnnns  Americana,  Marshall Wild  Plum. 

Goat  Ishind  and  elMTCbere. 
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Prunus  Gebasub,  L Coiufoir  Red  Oherbt» 

Spoutaneous  on  Goat  Island,  and  abundant  along  roadsides  below 
the  Falls. 

PruxLus  Virginiana,  L. . . ., Choke  Oherry. 

Near  DeVaux  College. 

Prunus  serotina,  L Black  Cherry. 

Near  Olifton,  Ontario. 

Spiraea  sallcifolia,  L .Common  Meadow  Sweet.    Spiraea. 

Above  the  Falls  on  the  Canadian  side. 

Neillia  opulifolia,  Benth.  and  Hook.    {Spiraea  opulifoliay  L.).  .Nine-bark. 
Goat  Island.    The  Three  Sisters. 

Bubus  odoratusy  L .Purple  Flowering  Baspberry, 

Goat  Island  and  elsewheiie. 

Bubus  triflorusy  Bdch. 

Wet  places  near  Clifton,  Ontario. 

Bubus  strigosus,  Michx Bed  Baspberry. 

Goat  Island.  i 

Bubus  occidentalis,  L. , Black  Baspberry. 

Goat  Island. 

BubuB  villosusy  Ait Blackberry. 

Goat  Island.  i 

Bubus  Canadensis,  L. Dewberry.    Low  Blackberry. 

Goat  Island.    Lewlston. 

Ctoum  album,  Gmelin Avens. 

Goat  Island.  I 

Geum  Virginianum,  L. 
.    Goat  Island.    Chippewa.    Maooun,  on  the  authority  of  Dr.  Maclayan, 

Geum  strictum.  Ait. 

Goat  Island.               * 
Geum  rivale,  L. Purple  Avens. 

Wet  places  above  Clifton,  Ontario.  i 

Waldsteinia  fragarioidee,  Tratt Barren  Strawberry. 

Goat  Island*  ■ 
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Vtagaria  Virginiana,  Duchesne Wild  Strawberry. 

Goat  Island  and  the  main  land. 
Vnifiraria  veaca,  L Wood  Strawberry. 

Goat  Island. 

Potentilla  Norvegica,  Li, 

Goat  Island  and  the  main  land. 

Potentilla  Canadensis,  L OinquefoiL 

Goat  Island. 

rar.  simplex,  Torr.  and  Gray. 

Near  DeVaux  OoUege. 

^oteatilla  arg^entea,  It Silvery  Cinquefoil. 

Xear  DeVaux  College.    Clifton,  Ontario. 

^^tentilla  Anaerina,  L Silver  Weed. 

Low  grounds  above  the  Palls  on  both  sides  of  the  river. 

^^tejituia  palostris,  Scop .ICarsh  Vlve-flnger. 

Chippewa.    Clinton. 

*^ox*:ktilla  filosa,  WUld. 

Near  Clifton,  Ontario.  This  is  lae  plant  called  by  us,  P.  rata,  L.,  in 
the  " Plants  of  Buffalo  and  Vicinity"  The  present  determination 
was  by  Prof.  Macoun. 

•^^limonia  Eupatoria,  I> Agrimony 

Goat  Island. 

blanda,  Ait Early  Wild  Bose. 

Goat  Island. 

Carolina,  L Swamp  Bose. 

Wet  grounds,  near  Clifton,  Ontario. 

parviilora,  Ehrt.    (R.  luHda,  Ehrt.) Shining  Bose. 

Goat  Island. 

rubiginosa,  L Sweet  Briar. 

Goat  Island.    Devil's  Hole.    Lewiston. 

JA  mcBANTHA,  Smith Sweet  Brieb. 

Goat  Island. 

^^I's  Malus.  L Apple. 

Spontaneous  on  Goat  Island  and  near  the  Devil's  Hole  and  Lewiston. 
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Ptbus  coMMums,  L Psab. 

Rpontnneous  on  Goat  Idand. 

PyruB  coronaria,  L. Wild  Gsab-applb. 

Near  DeVanx  OoUege.    Iiewlston.    Qaeeiurtoii.    Queenston  Hirights, 
Ontario. 

Pybtts  Aucupama,  Gaertn BowAn  Tbeb.    Moxtntain  Abh. 

Within  the  gorge  of  the  river,  on  the  Canadian  aide  near  the  Cantl- 
leyer  bridge. 

Crataegus  coccinea,  L. ^niom« 

Goat  Island. 

Crataegus  tomentosa,  L. .Black  Thonu 

Goat  Island. 

Crataegus  Crus-gralliy  L Coekspur  Thorn. 

Goat  Island.    Not  common  in  western  New  York;  bat  here,  quite 
abundant 

Amelanchier  Canadensis,  Torr.  and  Gray Shad-bush. 

yar.  Botryapium,  Gray. 

Goat  Island. 

var.  oblongfifolla,  Gray. 

Goat  Island.    Clifton,  Ontario. 

SAXIFRAGAOEAB, 

Saxifraga  Virg^iniensis,  Michx Spring  Sazifrageb 

Goat  Island.    Near  DeVaux  College.    Lewiston. 

Saxifragfa  Pennsylvanica,  L Swamp  Saxifrage. 

Cayuga  Island,  near  LaSalle.    Clinton, 

Tiarella  cordifolia,  I>. Mitre  Wort 

Goat  Island. 

Mitella  diphylla,  L Mitre  Wort 

€toat  Island. 

Mitella  nuda,  L Naked  Mitre  Wort 

Noar  Chippewa.     Clinton. 

Chrysosplenium  Americanum,  Schw Gk>lden  Saxifrage. 

Wet  grounds  near  CUfton,  Ontario. 


DUM  TELEPnlClt,  L LiTE-FOB-ETBB 

Near  DeVaux  Ck>llege. 

HAMAMELACBAB. 

mells  Virglnlca,  L Witoli  BhbM 

Near  DeVaux  College. 

HALOKAOEAIU. 

]l7Tioj>h;lluin  aplcatum,  L Water  KlUoIl 

Niagara  river  above  the  Falls  In  Bhallow  aud  qnJert:  places. 

MyriophTllum  Tertlcillatuiii,  L Water  lUlfolI 

With  the  last. 

Kyiiopbylltua  beteroplirUum,  Micbx .Water  Uilfoil 

Pools  Dear  OllftoD,  Ontario. 

LTTHEACBAE. 

XTesaea  ▼ertidllata,  H.  B.  K Swamp  LooseatrU* 

Found  Id  several  places  along  the  shores  of  Niagara  river  near  Lake 
Erie.  Therefore  very  likely  to  occur  near  the  Falls,  but  not  yet 
observed  bj  ns. 


90  [AsssacBLT^ 

ONAGBACEAB. 

Epilobium  spicatuxn,  L.  {E.  auifustifolium,  L.) Willow  H«b 

Near  DeVaux  College.  ^ 

BPILOBIUM  HIB8UTUK,  L. 

Introduced  near  Clifton,  Ontario.    Perhaps  not  established. 

Epilobium.  palustre,  L. 
var.  lineare.  Gray. 
Near  Clifton,  Ontario. 

Epilobium  molle,  Torr. 

In  wet  places  near  Clifton,  Ontario. 

Epilobium  coloratum,  MuhL 

AboTe  the  Falls  on  the  American  side. 

Ludwig^  palustriSy  EU. 

Not  yet  seen  by  us  near  the  Falls,  but  may  be  confidently  looked  for* 
Oenothera  biennis^  I> Evening  PrimroflO 

Goat  Island  and  elsewhere. 

Oenothera  pumila,  (Oe.  chrysantha,  Michx.). ..  .Dwarf  Evening^  FrimroM 
Near  the  cantilever  bridge  on  the  Canadian  side  of  the  river.    Queem- 
ton  Heights,  Ontario.    Mctcoun. 

Oaura  biennis,  L Qaura 

Near  the  DeviFs  Hole. 

Circaea  Lutetiana,  L , Enchanter's  Nightshade 

Goat  Island. 

Oircaera  alpina,  L Enchanter's  Kightshads 

Damp  and  shady  woods  near  Clifton,  Ontario. 

I                          CUCUBBITACBAB. 
Echinocystis  lobata,  Torr  and  Gray Wild  Cuciimber 

Sicyos  angulatusy  h Star  Caeomber 

These  two  members  of  the  Gourd  family,  occurring  not  rarely  in 
Ontario  and  western  New  Yorli:,  have  not  been  observed  by  as  neer 
the  Falls.    They  may  be  expected. 

I  FICOIDBAB. 
MoUugo  verticillata,  D Carpet  Weed 

On   the   railway  track   between   Niagara  Falls  and   Queenston.** 

Jfaroun. 


(i 
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UMBELLIFERAE. 
Sydrocotyle  Americana^  L Fenny  Wort 

Damp  and  shady  places  near  C^f  ton,  Ontario. 

Sanicnla  CanadensiBy  L Sanicle 

Goat  Island. 

Banieula  Xarilandica,  L Scmicl» 

Goat  Island. 

GONTUH  HACULATUM,  L POIBON  HEMLOCK 

Boad  sides  on  the  main  land. 

Clcata  maculata,  L ,. ., Water  Semlock 

Gottt  Island. 

dcnta  bolbifera,  L Water  Eemlock 

Wet  places  near  Oilfton,  Ontario. 
Gabuh  Cabui,  Koch. Oabawat 

Goat  Island. 

Stiim  eicataefoliom,  Gmel.,  (8.  lineare,  Michx.). •..  .Water  Parsnip 

Wet  places  near  OUf  ton,  Ontario. 

Ftmpinella  integerrima,  Beuth.  and  Hooker.    {Zizia  integerrima,  DC.) 
Near  DeVanz  College. 

Gryptotaenia  Canadensis,  DC Hone  Wort 

Goat  Island. 

Osmorrhiza  longistylis,  DC. Smooth  Sweet  Cicely 

Goat  Island. 

Osmorrhiza  brevistylis,  DC Hairy  Sweet  Cicely 

Goat  Island. 

Thaspiom  barbinode,  Nntt. 

Near  DeVaux  College.    Foster  Flat,  Ontario.    Macoun. 

Tbaspinm  aoream,  Nntt. Golden  Alexanders 

Goat  Island. 

Archangelica  atropurpurea,  HofTm Great  Angelica 

Wet  grounds  near  Otlfton,  Ontario. 

Feucedai^um  sATivuii,  Beutb.  and  Hoolc.  {PaMincLca  sativa,  L.) . .  Parsnip 
Along  the  descent  to  the  ferry  on  the  Canadian  side. 

Heradenm  lanatum,  Michx. Cow  Parsnip 

GkMit  Island.    More  abundant  on  the  main  land. 
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Daucus  Gabota,  L Cabbot 

Near  the  cantilever  bridge  on  tbe  Canadian  side. 

Erigenia  bulbosa,  Nutt Harbinger  of  Spring 

Goat  Island.    Introduced.    Bstablished. 

a 

ARALIACBAB. 

Aralia  nudicaulis,  L Wild  Barsaparilla 

Goat  Island.    The  Three  Sisters. 

Aralia  quinquefolia,  Gray Ginseng 

Goat  Island,  but  rare. 

Aralia  trifolia,  Gray. Dwarf  GinsMig 

Goat  I^nd. 

I  COBNACBAB. 

Gomvui  florida,  L .Flowering  Dogwood 

Goa/t  Island.    Near  DeVaux  Ck)llegie. 

Gomus  circinata,  L'Her .Boand-leaved  Dogwood 

Goat  Island  near  the  Horse-shoe  Fall. 
Comus  sericea,  L Silky  Dogwood 

Goat  Island. 

Oomus  stolonifera,  Mkhz .Bed  Osier 

Goat  Island. 

Oomus  paniculata,  L'Her Dogwood 

Goat  Island.    Near  DeVaux  College. 

Oomus  altemif  olia,  L. 

Not  uncommon  in  western  New  York.    Probably  overlooked. 

Nyssa  multifloray  Wang Pepperidge.    Tupelo 

Not  a  rare  tree  in  Erie  and  Niagara  counties.    Ought  to  be  found 
near  the  Falls. 

OAPRIFOLIACAE. 

Sambucus  racemosa,  li Bed-berried  Elder 

var.  pubensy  Watson. 
Goat  Island. 

Sambucus  Canadensis,  L Elder 

Goat  Island. 


Srmphoticarpus  racemoaus,  Micbx.. Baowberry 

Tar.  pauciflorus.  Bobbins. 

Goat  Island,    Near  DeVaux  College  and  eJBewbere. 

Xionlcera  cllUta,  Muht .7I7  Hon«7SUcUa 

,    Goat  Island.    Near  Ollfton,  Ontario. 
IjomcEBA  Tabtamca,  L Taxtabiajt  HonxysucKi-x 

Goat  Island.    Near  DeVanz  College.    Well  eetabllahed. 
Iionlcera  gUuea,  HIIL    (L.  parviflora.  Lam.,  var.  DougUuU,  Gray.) 

Ooat  Island. 
IHervlUa  trlfida,  Uoench Biuh  Honeysuckls 

N«er  Clifton,  Ontario. 

ROBIACSAS. 
Hmuptonla  caemlea,  L Bluet*.    Innocenca 

Near  Lewlstoo. 
Xtouatonia  purptma,  L. 

Tar.  cUlolata,  Gray. 

Goat  Island.    Near  tbe  whirlpool  on  both  sides  of  tbe  riTer.  - 
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CephalanthuB  occidemtalls,  L Button  Bush 

Wet  places  near  Oiif  ton,  Ontario. 

Uitchella  repens,  L Partridge  Berry 

€k)at  Island. 

Galium  Aparlne,  L. Cleavers 

Croat  Island  and  elsewhere. 

Galium  Molluoo,  L .Bedstbaw 

Goat  Island.    Introduced.  '  , 

Galium  pilosum,  Alt Bedstraw 

Near  DeVaux  College.    Queenston,  Ontario.    Macoun. 

Galium  circaezans,  Mlchz. 

Lewlston.    Queenston  Heights,  Ontario.    Maooun. 

Galium  lanceolatum.  Michx. 

» 

Near  DeVaux  College.    Near  the  whirlpool.    Ontario.    Macoun^  on 
the  authority  of  Dr,  MctcJagan, 

Galium  boreale,  L Northern  Bedstraw 

,    Goat  Island.    Near  DeVaux  College. 

Galium  trifldum,  L. 

var.  tinctorumy  Gray. 
Goat  Island. 

CNtlium  asprellum,  Mlchx Bough  Bedstraw 

Goat  Island. 

Ckdium  triflorum,  Mlchx Sweet  Bedstraw 

Goat  Island.    Woods  near  DeVaux  College. 

,     VALERIANAOBAD. 
Valeriana  officinalis,  L • Millefleub.    Valerian 

Near  the  cantilever  bridge  on  the  Canadian  side. 

Valeriana    dioica,    L.,    var.    sylvaticay    Watson.    (V.    ^ylvatica.    Rich.) 
*'  Meadows,  Niagara  Falls."    [Ontario.]    Macaun,  on  authority  of  Dr. 
Maclean,    Not  seen  by  as. 

DIPSAOBAB. 

DlPSACUS  SYLTESTBIS,   HudS TEASEL. 

Above  the  Falls  on  the  American  side  of  the  river.    Near  the  Devil's 
Hole. 


Supatorimn  purpureuniy  L .Purple  Thoroughwort 

Damp  grounds  near  Clifton,  Onftario. 

Aipatorium  perfoliatum,  L .Boneset.  Thoroughwort 

Above  the  Falls  on  the  American  side. 

fopatorium  ageratoides,  L White  Snakeroot 

Goat  Island  and  elsewhere. 

lia.'tris  cylindracea,  Michz .Button  Snakeroot 

Near  DeVaux  College,     i 

SoXidago  caesia,  L i. Golden  Bod 

Near  DeVaux  CoUege. 

SoXidago  latifolia,  L Golden  Bod 

Goat  Island. 

Solidago  bicolor,  L Golden  Bod 

Goat  Island.    Niear  DeVaux  CoUege. 
var.  concolor,  Torr.  and  Gray. 
Near  DeVaux  College. 

^Udago  ulmifolia,  Muhl. Golden  Bod 

Goat  Island. 

^Udago  neglecta,  Torr.  and  Gray Golden  Bod 

"  Niagara  Falls."    Macoun,  on  the  authority  of  Dr,  Burg€$8. 

^lidago  arg^uta.  Ait > Golden  Bod 

Chippewa.    Macoutij  on  the  authority  of  Dr,  Maclagan,  (    . 

^lidago  Junceay  Hook.    (£f.  arguta,  Ait.) Golden  Bod 

Goat  Island. 

Bolidago  serotina.  Ait Golden  Bod 

Goat  Island.    **  Niagara  District."    Macoun. 

Var.  gigantea.  Gray.  i 

Ooat  Island. 

^U.ago  Canadensis,  L Golden  Bod 

Ooat  Island.    Near  Clifton,  Ontario. 

^^^Oago  nemoralis,  Alt Golden  Bod 

Goat  Island.    Near  Clifton,  Ontarla 
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Solidago  rigida,  L Golden  Bod 

Near  DeVaux  College^ 
Solidago  lanceolata.  Ait , Golden  Bod 

Margin  of  Niagara  river  above  the  Falls  on  the  American  side. 
Bellis  pebennis,  If English  ob  Tbue  Daisy* 

In  a  lawn  at  Clifton,  Ontario,  where  it  has  maintained  itself  a  number 
of  years. 

Aster  corymbosmi,  Ait Aster 

Gk>at  Island.    LewistonL 

Aster  macrophyllus,  L Aster 

Goat  Island.    Near  DeVauz  College. 
Aster  Novae-Angliaoy  L New  England  Aster 

Goat  Island  and  above  the  Falls  on  either  side. 

Aster  patens,  Ait Aster 

Near  DeVaux  College, 
var.  phlogifollusy  Nees. 
With  the  typical  variety. 

Aster  aziireus,  Lindl Aster 

Near  DeVaux  College.    La  Salle.    Olinton. 

Aster  cordifoliusy  L .* 

Near  DeVaux  CoUege. 

Aster  sagittifolius,  WiUd 

Goat  Island.    "  Niagara."    Macoun,  on  the  authority  of  Dr,  Maclagan, 

Aster  laevis,  L .Aster 

Near  DeVaux  College. 

Aster  erlcoides,  L Aster 

Near  DeVaux  College. 

Aster  multiflorus,  L Aster 

Goat  Island. 

Aster  Timlneus,  Lam.    (A.  puniceuSy  L.,  var.  vimineuB.    Gray Aster 

Near  Clifton,  Ontario. 

Aster  diffusus,  Ait.    {A,  miser,  Nutt.). Aster 

Goat  Island.    Near  Clifton,  Omtaiio. 

Aster  Tradescanti,  L Aster 

Goat  Island. 


•:  - 


V 


Waste  plBc«8  OD  tbe  main  l&nd. 
Erlperoa  strlgoona,  Mubl FlMbaa* 

Goat  Islaad. 
Xrlgeroa  Canadetutg,  L Eora«wo«d 

MalD  land  above  tbe  Falls  on  tbe  American  Bide; 
Antennarla  plautlgiulfoUa,  Hook. ETerlastliiff 

LewiBton. 
Aaapballs  margorltacea,  Dentb.  and  Hook.      (Antennaria  margaritacea, 
R.  Br.) Pearly  ZTerlastlnff. 

Near  DeVaas  College. 
Onaphalinm  polyceptaaluin,  MJcbx Ev«rUstlng 

Near  DeVaux  Colkge. 
Onepbaliuin  ulifliiosum,  L. 

Damp  places  along  road  sides  on  the  main  land. 
InuLA  Helesium,  L BuccAUPAinE, 

Goat  Island, 

7 
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Polymnia  CanadenslSy  Li. Leaf-cup. 

Along  the  descent  to  the  ferry  on  the  Canadian  side  of  the  river,  and 
at  the  whirlpool  and  Foster's  Flat,  Ontario. 

Silphium  trif  oUatum,  Li. 

Attributed  to  the  Fails,  by  Torrey,  on  the  authority  of  Dr,  Eddy.    Not 
observed  by  us. 

Ambrosia  trifida,  L Bag  Weed. 

Margin  of  the  river  above  the  Fails. 

Ambrosia  artemisiaefolia,  L Bag  Weed 

Goat  Island  and  with  the  foregoing  species. 

XanthiuTn  Canadensey  Mill Cockle-bur. 

Above  the  Fails  on  the  American  side. 

var.  echinatum,  Gray. 

Chippewa,  Ontario.    Macoun,  on  the  authority  of  Dr,  Maclagan, 

Heiiopsis  laevis,  Pers False  Son-flower. 

Near  Clifton,  Ontario. 

Budbeckia  hirta,  L Yellow  Daisy. 

Near  Lewiston. 

Budbeckia  laciniata,  L Gone  Flower. 

Wet  places  near  Clifton,  Ontario. 

Heuanthus  annuus,  L Common  Sun-floweb, 

Escaped  near  Lewiston. 

Helianthus  divaricatus,  L Sun-flower. 

Goat  Island.    < 

Helianthus  strumosus,  L Sun-flower. 

Goat  Island.    Near  DeVaux  College. 

Helianthus  decai>etalus,  L Sun-flower. 

Damp  places  near  Clifton,  Ontario. 

Bidens  frondosa,  L.  « Cockle.     Beggar's  ticks. 

Waste  places  on  the  main  land. 

Bidens  connata,  Muhl Beggar's  ticks. 

Groat  Island. 

Bidens  ceimua;  L. 

Wet  places  near  Clifton.  Ontario. 


Abteuisia  tcjujaris,  L Hdgvost. 

AloDS  tbe  deeceot  to  tbe  old  laodlog  oq  <thie  Americaa  Bide  of  tbe 
rivn-  of  tbe  stieamjer  "  Maid  of  the  Mist." 
TcBsn^LGO  Farpara,  D Coltsfoot. 

By  tbe  railroad  track  between  tbe  Devil's  Hole  and  Lewlston. 
Scn«cio  aureus,  L Golden  Bagwort, 

Goat  Island.    ' 

Tar.  Balaamltae,  Torr.  and  Gray. 

Near  DeVaux  College.    Rays  sometimes  wanting. 
Sehecio  tulgaris.  L Gboundbei.. 

American  side  of  tbe  river  above  the  FaUs.  i 

Erochtltes  Metacifolla,  Raf Flrew«ed. 

Goat  Island.    Near  Clifton.  Ontario. 
Aacnuii  Lappa,  L Bubdock, 

Ooat  I^nd. 
Chicus  abvensis,  HoIIm Canada  Thistle. 

Goat  Island  and  elsewbere. 
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Cnicus  lanceolatus,  Hoffm Common  Thistlb. 

Goat  Island  and  elsewhere. 

Cnicus  pumilusy  Torr Pasture  Thistle. 

Near  DeVaux  CJoUege. 

Cnicus  altissimusy  Willd Tall  Thistle. 

var.  discolor,  Gray. 
Goat  Ii^Iand. 

PiCRIB  ECHIOIDES,   L. 

:    "Along  the  road  side  between  Clifton  and  Niagara  Falls."    Macaun. 

Lampsana  communis,  L. 

'    Queenston  Heights,  Ontario.    Macoun,  on  the  authority  of  Millman. 

HiEBACiUM  AUBANTiAcuM,  Li Hawkweed. 

Goat  Island.    Introduced. 

Hieracium  Canadense,  Michx Canadian  Hawkweed. 

Near  DeVaux  College. 

Hieracium  paniculatum,  L Hawkweed. 

With  the  last. 

Hieracium  venosum,  L Hawkweed. 

'    Goat  ledand. 

Hieracium  scabrum,  Michx Hawkweed. 

Near  DeVaux  College. 

Hieracium  Oronovii^L Hawkweed. 

Goat  Island.    Near  Clifton,  Ontario. 

Prenanthes  alba,  L.    (Nabalus  alhus.  Hook.) White  Lettuce. 

Goat  Iifland. 

Prenanthes  altissima,  L.    {Nabalus  altissimtis,  Hook.) 
Lewiston.    Foster's  Flat,  Ontario. 

Tabaxacum  officinale,  Web Dandelion. 

Goat  Island  and  elsewhere. 

Lactuca  Canadensis,  L Wild  Lettuce. 

Goat  I^and. 

Lactuca  integrifolia,  Bigelow.    (L.  Canadensis  L.,  var.  intcgrifolia,  Torr. 
and  Gray.) 

Goat  Island.     Near  Clifton,  Ontario. 
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Xactuca  leucophaea.  Gray.    (Mulffedium  leucophoeum,  DO.) . .  .Blue  Lettace. 
Goat  Island* 

i^O-VCHUS  OLERACEU8,  Lf SoW  THIBTLB. 

Goat  Island. 

LOBBLIACBAB. 

syphilitica,  L Blue  Lobelia. 

On  the  American  side  of  the  river  above  the  FaUs. 

Kalmiiy  L Kalm's  Lobelia 

Goat  Island.    Low  grounds  near  OUfton,  Ontario. 

inflata,  L Indian  Tobacco. 

Lewiston  and  elsewhere. 

OAMPANULAOEIAB. 

^X>ecxLlaria  i>erfoliata,  A.  DO Venus's  Looking  Glass. 

Niagara  Falls.    Macoufiy  on  the  authority  of  Dr.  Burgess, 

^-^^CI^ANUUL  BAPUNCULOIDES,  L BELLWOBT. 

Boad  sides  on  the  main  land.    Escaped  from  cultivation. 

^^^xixpanula  rotundifolia,  L EarebelL 

Goat  Island,  and  thence  to  Lewiston.      i 

Cajzipanula  aparinoides,  Pursh llarsh  Bellflower. 

Goat  Island,  and  in  grassy  places  on  the  edge  of  the  river. 

Ca^xupanula  Americana,  L Tall  Bellflower. 

Near  Clifton,  Ontario. 

ERICACEAE. 
<*a.yJussacia  resinosa,  Torr.  and  Gray. Huckleberry. 

Goat  Island,  and  thence  to  Lewiston, 

^^Inium  stamineum,  L Deerberry, 

Xear  I>eVaux  College  and  at  Lewiston. 

^^oinium  vacillans,  Solander Low  Blueberry. 

Ooat  Island. 

^''^csinium  corymbosum,  L Swamp  Blueberry. 

Wet  ground  near  Clifton,  Ontario. 

^^'tostaphylos  TJva-ursi,  Spreng Bearberry.     Killikinnick. 

Goat  Island.     Vicinity  of  the  whirlpool  on  both  sides  of  the  river. 

^^theria  procumbens^  L Winter-g^*®®^ 

Near  the  whirlpool  on  the  Canadian  side. 


Chimaphila  ambellata,  Nutt Prince's  Pine 

Near  DeVaux  College. 
Pyrola  sectinday  L. 

Near  DeVaux  Collie. 

Pyrola  chlorantha,  Swartz. 

Niagara  Falls.     Clinton,    Near  the  whirlpool  on  the  Cauadian  side. 

Pyrola  elliptica,  Nutt. 
Groat  Island. 

Pyrola  rotundifolia,  L .False  Winter- 
Near  DeVaux  College. 

Pterospora  andromedea,  Nutt. 

Near  the  whirlpool  on  the  American  side. 

Monotropa  uniflora,  L Tndian  Pi; 

Near  the  whirlpool  on  the  Canadian  side. 

Monotropa  Hypopitys,  L Pine-sa; 

Goat  Island.    Clinton, 

A  sphagnous  swamp,  near  Black  Creek.  Ontario,  a  few  miles  sonth 

Chippewa,  has  produced  the  following  named  plants  of  this  family: 

Chiogenes  hispidula,  Torr.  and  Gray Creeping  Snow 

Andromeda  polifoliay  L .* Andromi 

Cassandra  calyculata,  Don Leather 

Ledum  latif olium,  Ait Labrador  T 

PRIMULACEAE. 

Bodecatheon  Meadia,  L.    America u  Cowslip Shooting^ 

Goat  Island.    Introduced. 

Steironema  ciliatum,  Raf. 
Goat  Island. 

Steironema  long^folium.  Gray. 

"  Crevices  of  rocks  at  Niagara  Falls."    Macoun. 

Lysimachia  stricta,  Ait. 

Wet  grounds  near  Clifton,  Ontario. 

Lysimachia  Nummularia,  L Moneywort. 

Escaping  from  gardens  on  the  main  land. 
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iTBimachia  thyrsiflora. 

^Vet  grounds  near  Clifton,  Ontario. 

OLBACEAE. 

LlOTTSTRVM  VULGARE,   L PrIVET. 

Well  established  near  Clifton,  Ontario. 

SiritlXGA   VULGARIS,  L LiLAC. 

A  well-grown  lilac-tree  was  observed  In  the  flower  in  the  gorge  of  the 
river,  on  the  Canadian  side,  near  the  cantilever  bridge,  where  it 
could  not  have  been  planted  by  man. 

us  Americana,  L White  Ash. 

Ooat  Island  and  elsewhere. 

cinus  sambucifoliay  Lam Black  Ash. 

Cioat  Island.    Near  Clifton,  Ontario. 

APOCYNACEAB. 

»cynum  androsaemif  oliom,  L Bog  Bane. 

Near  DeVaux  College. 

^^cynum  cannabinum,  L Indian  Hemp. 

Goat  Island.     Prospect  Park.    Lewiston. 

*>*CA  MINOR,  L Periwinkle.    Creeping  Myrtle. 

Goat  Island.     Introduced  and  spreading. 

ASCLEPIADACEAE. 

sclepias  tuberosa,  L Butterfly  Weed. 

Below  the  Falls  on  both  sides  of  the  river. 

sclepias  incamata,  L Swamp  Milkweed. 

Goat  Island.     Wet  grounds  near  Clifton,  Ontario. 

^^Lsclepias  Cornuti,  Decaisne Common  Milkweed. 

Goat  Island  and  elsewhere. 

JLsclepias  phytolaccoides,  Pursh Wood  Milkweed. 

Goat  Island. 

Asclepias  quadrif olia,  L Four-leaved  Milkweed. 

Near  DeVaux  College. 

Asclepias  verticillata,  L Whorled  Milkweed. 

Near  DeVaux  College. 
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Acerates  viridiflora,  Ell Green-flowered  ICilkweed. 

"  Niagara  Falls."    Macoun, 

GBNTIANAOBAB. 

Gentiana  serrata.  Gunner Shorn  Gentian* 

Goat  Island.    Wet  grounds  near  Clifton,  Ontario. 

Gentiana  Andrewsii,  Grieseb Closed  Gentian. 

Chippewa,  Ontario.    Macoun^  on  the  authority  of  Dr.  Maclagan. 

Gentiana  crinita,  Froel,  occurs  on  islands  in  Niagara  river  near  Lake  Erie. 
Oentiana  SaponariOt  L.,  may  be  looked  for  on  either  side  of  the  river 
above  the  Falls.  Oentiana  quinqueHora,  Lam.,  probably  will  be  found 
on  the  wooded  hillsides  near  the  whirlpool  on  the  Canadian  side. 

Frasera  Carolinensis,  Walt American  Columbo. 

Queenston  Heights,  Ontario.    Jos.  Sturdy.    Ma^un. 

POLBMONIACBAE. 

Phlox  divaricata,  L iBlue  Phlox* 

Goat  Island  and  elsewhere. 

Polemonium  reptans,  L Polemoninm. 

Goatt  Island.    Uncommon. 

HYDROPHYLLACEAE.  i 

Hydrophyllum  Virg^nlcom,  L Water  Leaf. 

Goat  Island.     Clifton,  Ontario. 

Hydrophyllum  Canadense,  L Water  Leaf  < 

Near  Clifton,  Ontario. 

BORRAGINACEAE. 

Cynoglossum  officinale,  L Hounds-tongue. 

Goat  Island  and  elsewhere. 

Cynoglossum  Virginicum,  L Wild  Comfrey. 

Near  DeVaux  College. 

Echinospermum  Virginicumy  Lehm.    {Cynoglossum  Morisoni,  DC) 
Goat  Island. 

EcHiNOSPEBMUM  Lappula,  I^hm Stickweed. 

Road  sides  on  the  main  land. 
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^Tosotis  laxa,  Lebm Forget-me-not. 

Wet  grounds  near  Clifton,  Ontario. 

JCyosotis  vema,  Nutt. 
Lewiston, 

LlT'BOSPERMTm  ARVEX8E,  L CORN  GrOMWELL. 

Goat  Island  and  elsewhere. 

I*X"X-HOSPERMUM   OFriCINAl.E,    L COMMON    GROMWELL. 

Goat  Island  and  elsewhere. 

I^iS.'^liospermam  latifolium,  Michx. 
Near  DeVaux  College. 

^  "*"^PHYTXJM   OFFICINALE,    L COMFREY. 

Niagara  Falls.    Macoun,  on  the  authority  of  Dr,  Maclagan. 

^^HlXJM  VULGARE,  L VIPER'S  BUGLOSS. 

Below  the  Falls  on  the  American  side. 

CONVOLVULACBAB. 
***^^OEA  PURPUREA,  Lam Morning  Glory. 

Occasionally  seen  as  a  garden  scape. 

CojifVOLVULUS  ARVENSIS,  L BINDWEED. 

Above  the  Falls  on  the  American  side.    L/ewiaton. 

^xx^olvulufl  spithazneus,  L.    (Calystegia  spithamoea,  Pursh.) Hedge- 
bindweed. 

Near  the  whirlpool,  Ontario.     Clinton,    Abundant  near  Lewiston. 

Coixvolvulus  sepium,  L.    {Calystegia  sepiuniy  B.  R.).  .Wild  Morning  Glory. 
Below  Prospect  park.    Near  DeYaux  College. 

^^o^scuta  infleza,  Englemann Dodder. 

Below  L/ewiston.     Identified  by  Dr,  Englemann. 

^^^^acuta  OronovU,  Willd Dodder. 

Above  the  Falls  on  the  American  side. 

CesctjTA  Epilinum,  Weihe. Flax  Dodder. 

^lax  fields  near  Lewiston.    Clinton. 

SOLAXACEAE. 
^^-^^UM  NIGRUM,  L Common  Nightshade. 

Waste  places  on  the  main  land. 

^^ANUM  Dulcamara,  L Bittersweet. 

Gottt  Island. 
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Fhysalis  Virg^niana,  Mill      (P.  viscosa,  L.) Ground  Cherry, 

'    Below  the  Falls  on  the  Canadian  side, 

Lycium  vulgabe,  Dunal Matrimony  Vine. 

Near  the  lower  suspension  bridge  on  the  American  side.     Clinton.    » 

Datura  Stramonium,  L Stramonium.    Thorn  Apple. 

Waste  places  on  the  main  land.         •    • 

Datura  Tatula.  L Purple  Thorn  Apple. 

Near  Lewiston. 

HyOSCYAMUS  NIGER,  L HENBANE. 

Niagara.    Judge  Logie, 

SCROPHULARIACEAE. 

Verbascum  Thapsus,  L Muli^in. 

Goat  Island  and  elsewhere. 

Verbascum  Blattaria,  L Moth  Ml-llein. 

Niagara  Falls,  Ontario,  and  between  Queenston  and  Niagara,    ifacaun, 

LiNARIA  VULGARIS,  Mill BUTTER-AND-EgQS.     TOAD  FLAX. 

Above  the  Falls  on  the  American  side.    L#ewistoni. 

Oollinsia  vema,  Nutt. 

Goa;t  Island.    Introduced. 

Scropbxilarsa  nodosa,  M Fig^ort^ 

var.  ICarilandlca,  Gray. 
Goat  Island. 

Chelone  glabra,  L Turtle-Head. 

Wet  ground  near  Clifton,  Ontario. 

Pentstemon  pubescens,  Solander Fentstemon» 

Goat  Island  and  elsewhere. 

Pentstemon  laevigatus,  Solander.    (P.  Digitalis,  Nutt.) Pentstemon. 

Goat  Island.    Introduced. 

Mimulus  ringens,  L lionkey-Flower» 

Low  grounds  on  the  American  side  above  the  Falls. 
Gratiola  Virglniana,  L. 

With  the  last.     GiU  Creek.     Clinton. 
Veronica  Virginica,  L Chilver's  Physic. 

Goat  Island.    Introduced. 


Goat  Islaofl.     Near  DeVauK  College. 
0«rardia  purpurea,  I> Purple  0«rardlk. 

Goat  Islaod.    Wet  grouuda  near  Clifton,  Ontario. 
Oerardia  tenulfola,  Vabl. 

Near  DeVaoi  College. 
Ca«tUl«U  coccinea,  Spreng Painted  Cop. 

Xenr  tbc  whirlpool  on  the  CaDacllan  side. 
Pedlcularla  OanadenBls,  L Zxinsewort. 

Goat  Island. 
Pedlcnlaria  laneeolata,  Mlcbx. 

Wet  groundB  near  Clirton,  Ontario. 
KelampTrum  Atn«rlcaniun,  Michx Cow-wheat. 

Goat  iBlanil.     Near  DeYaas  College. 

I     OltOBANCHACEAB. 

Aphyllon  onlflomm,  Gra; Broom-rape. 

Near  the  whirlpool  on  the  Canadian  ^de. 


108  [Assembly, 

Conopholis  Americana,  Wallr Cancer-root. 

Above   the   Falls   on   the   American   side.      Clinton,      *'  Vicinity   of 
Niagara  Falls."    Mdcoun,  on  the  authority  of  Dr.  Maclagan. 

Epiphegns  Virginiana,  Bart Beechdrojis. 

Goat  Island.    Not  common. 

LENTIBULARIACEAE. 

irtricularia  vulgaris,  L Bladderwort. 

Shallow  and  quiet  places  in  Niagara  river  near  the  American  shore 
above  the  Falls. 

Utricularia  comuta,  Michx. 

Wet  grounds  near  Clifton,  Ontario.    Not  common  now.     "Abundant 
on  the  Table  Hock."     [1818.]     NuttalJ,  Qen.  Am.  PL,  vol.  1,  p.  14. 

AOANTHAOEAE. 

Dianthera  Americana,  L Water  Willow. 

)    Margin  of  Niagara  river  above  the  Falls  on  the  American   side. 
Chippewa,  Ontario.    Macoun,  on  the  authority  of  Dr.  Maclagan. 

VERBENACBAE. 
Phryma  Leptostachya,  L Lop-seed. 

Goa;t  Island. 

Verbena  urticaefolia,  L White  Vervain. 

Above  the  Falls  on  the  American  side. 

Verbena  hastata,  L Blue  Vervain. 

Goat  Island  and  elsewhere. 

LABIATAE. 

Teucrium  Canadense,  L Germander. 

Goat  Island.     Chippewa,  Ontario.    Mavoun,  on  the  authority  of  Dr. 
Maclagan. 

Ajuga  reptans,  L Bugle. 

Goat  Island.    Introduced. 

CoUinsonia  Canadensis,  L Horse  Balm. 

Near  Clifton.  Ontario. 

Mentha  viridis,  D Spearmint. 

Goat  Island.     Clinton.    Niagara  Falls.    Macoun,  on  the  authority  of 
Dr.  Burgess. 


r 
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ItejS'THA  PIPERITA,   L PEPPERMINT, 

Above  the  Falls  on  the  American  side.    Near  Lewiston. 

Canadensis,  L Wild  Mint. 

Goat  I^and  and  elsewhere. 

Virginicusy  L Bugle  Weed* 

Goa/t  Island. 

I«yoopus  sinoatusy  EU.    (L.  Europaeus,  L.,  var.  Hnuatus,  Gray.) 

Shore  of  Niagara  river  on  the  American  side  above  the  Falls. 

Py  ouanthemani  lanceolatum,  Parsh Mountain  Mint. 

Near  DeVaux  College. 

CaJLaxnintha  Kuttallii,  Benth.    {C.  glabella,  Benth.,  var.  Nuttallii,  Gray.) 
In  wet,  rocky  places  above  Clifton,  Ontario. 

Cg^J-amlntha  Clinopodium,  Benth Basil. 

Goat  Island. 

^^KUesA  OFFicnvALiB,  L. , Lemon  Balm. 

Niagara  Falls.    Macoun,  on  the  authority  of  Dr.  Burgess, 

^^^deoma  pulegioides,  Pers False  Penny  BoyaL 

Near  Lewiston.  > 

^^I-VlA  OFriCINALIS,  L Sage. 

Near  DeVaux  College.    Well  established. 

"■^oxxarda  flstulosa,  L Horse  Mint. 

Goat  Island  and  elsewhere. 

^^xuurda  didyma,  L.,  Scarlet  Balm,  ought  to  be  found  in  the  low,  rich 
St\)und8  along  the  river,  near  Clifton,  Ontario. 

"^^Plianthus  nepetoides,  Benth Giant  Hyssop» 

Near  DeVaux  College.      Between  Niagara  Fails  and  La  Ice  Ontario. 
Macoun,  on  the  authority  of  Dr.  Maclagan. 

"^^X^hanthus  scrophulariaefolius,  Benth. 

Slopes  of  Queenston  Heights.     Macoun. 

■^^ETA    CATABIA,    L CaTNEP. 

Goat  Island. 

^PETA  Glecuoma,  Benth Ground  Ivy. 

Goat  Island. 

tellaria  lateriflora,  L Skull-Cap. 

Wet  grounds  near  Clifton,  Ontario. 
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Scutellaria  parvixlay  Miohx Skull-Cap. 

Near  the  whirlpool  on  the  Canadian  side.  >  i 

Scutellaria  galericulata,  Mlchx Skull-Cap. 

Goat  Island  and  elsewhere.  i 

Brunella  vulgaris,  L Heal-AIL 

Goat  Island  and  elsewhere. 

Physostegia  Virg^niaxLa,  Benth. 

Shores  of  the  river  above  the  Falls. 

Leonurus  Cardiaca,  L Motherwort. 

Goat  Island. 

Stachys  aspera,  Michx.    (8,  paluatris,  L.,  var.  aapera.  Gray.) Hedge 

Nettle. 
Goa/t  Island. 

PLANTAGINIACEAE. 

Plantago  major,  L Common  Plaintain. 

Goat  Island  and  elsewhere.     , 

Plantago  Bugelliiy  Decaisne.    (P.  Kamtschaticat  Cham.) Plaintain. 

Goat  Island  and  elsewhere. 

Plantago  lanceolata,  L Rih  grass. 

Xoar  Clifton,  Ontario. 

Plantago  media,  L. 

**  Niagara."    ProtHincher,  Flore  Canadienne,  p,  474.    Not  seen  by  us. 

AMARANTACEAE. 

Amarantus  retroflexus,  L Pigweed. 

Road  sides  on  the  main  land. 

Amaranthus  albus,  L White  Amarant. 

Roud  sides  on  the  main  land. 

CHENOPODIACEAE. 

Chenopodium  album,  L Pigweed. 

Goat  Island  and  elsewhere. 

Chenopodium  glaucum,  L. 

Road  sides  and  waste  places  on  the  main  land. 
Chenopodium  urbicum,  L Pigweed. 

Bath  Island.  i 


) 
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Go«t  Island. 

OsxiNOPODiUM  BoTRYS,  L Oak-of-Jebusaucic 

''  Niagara  Falls."    Macaun. 

j^T~SLIPI£X  PATULA,  li ORACHE. 

yar.  hastata,  Gray. 

American  side  of  the  river  above  the  Falls.    , 

0 

var.  utTTORAUs,  Gray. 

With  the  last 

PHYTOLACGACEAE. 
Plx^tolacca  decandra,  L. Poke  weed. 

Goajt  Island. 

POLYGONACEAE. 

I^'OXYGOKUM   AVICULARE,   L KNOT  GRASS. 

Waste  places  on  the  main  land. 

^OlYGOKUM  EBECTUIC,  L. 

Above  the  Falls  on  the  American  side. 

^^^7goimin  incamatum,  EIL 

Shores  of  the  river  above  the  Falls, 
^^y^num  PenzLsylTanicumy  L. 

'*  In  the  Niagara  district."    Macoun,  on  the  authority  of  Dr,  Maclagan. 

^^ygt)nuiii  amphibium,  L. 

Islands  of  Niagara  river.     Clinton . 

^I^gonum  Muhlenbergii,  Watson.    (P.  amphibium,  var.  terrestre,  Willd.) 
Margin  of  the  river  above  the  Fails. 

^^^GONUM  Persicaria,  L Lady's  Thumb. 

Waste  places  on  the  main  land. 

^l^gonum  Hydropiper,  L Smart  weed. 

Margin  of  the  river  above  the  Falls. 
^^ygonum  acre,  H.  B.  K Smart  weed. 

On  the  American  side  of  the  river  above  the  Falls. 

^^ygronum  hydropiperoides,  Michx. 
Wet  places  near  Clifton,  Ontario. 

^^lygonum  arifolium,  L Tear-thumb. 

Chippewa,  Ontario.    ifacot«n,  on  the  authority  of  Dr,  Maclagan, 
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Polygonum  sag^ttatiiniy  L Tear-tliiimb. 

Doubtless  to  be  found  in  the  low,  wet  ground  near  Clifton,  Ontario. 

Polygonum  ComroLvuLus,  L Black  Bindweed^ 

Waste  places  and  road  sides  of  the  main  land. 

Polygonimi  dumetorum,  L False  Buckwlieat 

yar.  scandens,  Gray. 

Ohippewa,  Ontario.    Macoun,  on  the  authority  of  Dr.  Maelagan, 

RUMEX  CRI8PU8,  I/. YKLLOW  DOCK. 

Road  sides  on  the  main  land. 

RUMEX  OBTUSIFOLIUS,  L BlTTEB  DOCX. 

In  similar  places  as  the  last. 

RUMEX  ACETOSELLA,   L* SHEEP  SOBBEU 

Near  Clifton,  Ontario. 

ARISTOLrOCHIACEAE. 

Asarum  Canadense,  L Wild  Gingsr. 

Near  Clifton,  Ootarlo.    Lewiston.    Only  the  larger  form  (or  8pecle6?> 

noticed. 

PIPERACEAE. 

Saurunis  cemuus^  L Lizard's  TaiL 

"  Charles's  Island  above   the  Falls."     [Ontario.]       Macoun,  on  the 

authority  of  Dr.  Burgess. 

LAURACAE. 
Sassafras  officinale,  Nees Sassaftas* 

Lewiston.    Near  the  whirlpool  on  the  Canadian  side. 
Lindera  Benzoin,  Meisner Spice  bush. 

Goat  Island  and  the  Three  Sisters.  • 

TIIYMELrACEAE. 

Dlrca  palustrisy  L Moosewood. 

Niagara,  Ontario.    Macoiin,  on  the  authority  of  Dr.  Maelagan. 

Daphne  Mezrreum,  L Mezebecit. 

Goat  Island.     Introduccnl  and  spreading. 

KLEAGNACEAE. 

Shepherdia  Canadensis,  Nutt Shepherdls. 

Gost  Island  and  on  each  side  of  the  river  to  Lewiston  aod  Queenston. 


>> 


Coznandra  umbellata,  Nutt BaBtard  Toad-VlaaL 

Goat  Island.    Lewlstx)!!  and  elsewbere. 

BUPHOBBIAGBAB. 
S^xphorbia  xnaculata,  L Spotted  Spurg^e. 

Main  land  on  both  sides  of  the  rlyer. 

£^«xjpliorbia  platyphylla,  L Spurge. 

Road  sides  on  the  main  land. 

Etj3>hobbia  Heuoscopia,  L». Spurgb. 

With  the  last 

^'^^BORBUL  GTPARIS8IA8,  L CyPRBBS  SpUBQB. 

Escaped. 

finpliorbia  hypericifoliay  L Spurge. 

AboTe  the  Falls  on  the  American  side. 

^^^^Xspha,  Virginica,  L Three-seeded  Mercury* 

Kear  DeVaux  College. 

OBRATOPHYIiLACDAB. 
^^EZ'a.tophyllum  demersuzn,  L Homwort. 

In  shallow  places  in  the  river  above  the  Falls  on  the  American  side. 

In  pools  near  Clifton,  Ontario. 

UBTIOAOBAB. 
"Olmns  fulva,  Michx Slippery  £lm« 

Goat  Island.    Lewlston. 
Tnmus  Americana^  L American  Elm. 

Goat  Island. 
ITlxiaua  racemosa,  Thomas Thomas's  Elm. 

Bath  Island.    Planted. 

^^^8    CAMPESTBIS,    L» ENGLISH    ELM. 

^noa  Island.    Planted. 

''^a  occidentalism  L Nettle  Tree.    Sugar  Berry. 

**  Rather  common  between  Queenston  and  Niagara."    Macoun. 

^^^^*  rubra,  L Bed  Mulberry. 

^'ear  DeVaux  College.     One  small  specimen  observed  near  the  ferry 

landing  on  the  Canadian  side.    **  Not  uncommon  from  Niagara  town 

along  the  river  to  the  whirlpool."    Macoun, 

8 
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MoBUS  ALBA,  L White  Mulbebby. 

Spontaneous  near  Lewiston.    Niagara  Falls.    \Macoun, 

MOBUS  

An  undetermined  species  has  been  planted  on  Luna  Island. 

TJrtica  gracilis,  Ait Tall  Nettle. 

Goat  Island. 

Ijaportea  Canadensis,  Gaud Wood  Kettle. 

Damp  grounds  above  Olifton,  Ontario. 

Pilea  pumila.  Gray Bichweed. 

Goait  Island. 

Boehmeria  cylindrica,  WiUd.  has  probably  been  overlooked. 

Cannabis  sativa,  L Hemp. 

Waste  places  on  the  main  land. 

PLATANAGEAB. 
Flatanus  occidentalism  L Button  Wood.    Sycamore. 

Goajt  Island. 

JUGLANDACBAB. 
Juglans  cinerea,  L Buttemat. 

American  side  of  the  river  above  the  Falls. 

Juglans  nigra,  L Black  Walnut. 

Near  DeVaux  College.    "  Niagara  Falls."    Macaun, 

Carya  alba,  Nutt White  Hickory.    Shell-bark  Hickory. 

Goat  Island.    Near  DeVaux  College.    "At  Queenston  Heights  and  the 
Falls  it  constitutes  the  greater  part  of  the  forest."    Macoun. 

Carya  tomentosa,  Nutt Hairy  Hickory. 

"Amongst  other  hickories  in  the  Niagara  peninsula."    Macoun, 

Carya  porcina,  Nutt Pignut  Hickory. 

"  Queenston  Heights  and  Niagara  Falls."    Macoun. 

Carya  amara,  Nutt Bitter  Hickory. 

Goat  Island.    In  the  village  near  the  river.     Below  Lewiston. 

BETULACEAE. 
Betula  lenta,  L Black  Birch. 

Goat  Island. 

Betula  lutea,  Michx Yellow  Birch. 

Goat  Island  near  the  Horse-shoe  Fall 


Near  DeVaus  College.     LewlBton.    Queenston.  i 

«u«rcu8  alba,  L White  Oak. 

Goat  laland;  hut  more  abundant  near  DeVauz  College. 

^oercns  obtnailoba,  Mlcbi PMt  Oak. 

I    "  Niagara  Falla."    Promncher,  Flore  Canadienne,  p.  MS, 

QtMreus  Prinus,  L ! Obeotnut  Oak. 

"  Niagara."    Provanckcr,  Flore  Canadienne.  p.  543. 

-Qnereoa  macrocarpa,  Uichz Bur  Oak. 

'■  Niagara."    Provancher,  Flore  Canadienne,  p.  543. 
Qnarras  piinoidaB,  WUld,    (Q.  Prinug,  L.,  var.  humitU,  Gray.) 

I>WBrf  Obaatnut  Oak. 
Ooat  Island.      "  Common  on  Queenston  Hedghts  and  In  numerons 
places  around  Niagara."    Maroun. 

Doarcaa  rubra,  L Bad  Oak. 

Near  GHfton,  Ontario. 

4narciia  cocdnaa,  Wang Scarlet  Oak. 

Ooat  Island.    "  In  the  forest  along  tbe  Niagara  river  it  la  an  abundant 
tree."    JToocnm.  I  ,     , 
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Quercus  tinctoria,  Bartram Qaerdtron. 

Near  DcA'aux  College.    "  Not  uncommon  at  Niagara.*'    Ma4X)un. 

Queorcus  palustris,  Du  .Roi Pin  Oak. 

"  "Wet  woods  below  Queenston  Heights."    Macaun. 

SAIilOAGBAB. 

Saliz  nigra.  Marsh Black  Willow. 

Goat  Island.    Moist  places  near  Queenston,  Ontario.    Macaun, 

Salix  lucida,  Muhl Shinixifi:  Willow. 

Goat  Island.    Near  Ollfton,  Ontario. 

Salix  discolor,  Muhl i   .Glaaooua  Willow. 

Groat  Island. 

Saliz  rostrata,  Richardson.    (8.  livida,  Wahl.,  var.  oooidmtalia.  Gray.) 

IdTid  WUlow. 

Above  the  Falls  on  both  sides  of  the  river. 

Saliz  petiolaris,  Smith. 

American  sdde  of  the  river  above  the  Falls. 

Saliz  cordata,  Muhl Heart  leaved  Willow. 

Goait  Island. 

Salix  purpurea,  L Basket  Willow. 

On  the  American  side  of  the  river  above  the  Falls.      "  Between 
Niagara  Town  and  Queenston."    Macoun. 

Salix  alba,  L.,  and 

Salix  Bauylonica,  L.  are  not  uncommon  in  cultivation. 

POPULUS  ALBA,  L ABELB.   WHITK  POPLAB. 

Near  DeVaux  OoUege. 

Populus  canesckxs.  Smith White  Popz.ab. 

Planted  as  a  shade  tn^e  in  places.    This  and  the  last  species  have 
been  often  confounded  by  American  botanists.    P.  canescens  ]a  much 

the  commoner. 

Populus  tremuloidesy  Michx Amerioan 

Goat  Island. 

Populus  g^randidentata,  Michx Larg^toothed 

Goat  Island.    The  Three  Sisters. 
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Popnlus  moniliferay  Ait Cotton  wood. 

Goat  Island  and  occasionally  on  both  sides  of  the  riTer,  above  the 
Falls  to  Lake  Erie. 

Popnlns  balsamif  etra,  L. 

Tar.  candicana.  Gray Balm  of  Gilead. 

Lewiston.  A  single  tree  near  the  ferry  landing  on  the  Canadian  side; 
probably  not  planted.  The  typical  form  may  occur  in  the  vicinity 
of  the  Falls  as  it  is  not  uncommon  on  the  islands  in  the  river  near 
Liake  Brie.    Kot  yet  observed  near  the  Falls. 

PQPX7I.US  DIULTATA,  L.  .• • t.  .LOICBABDY  POPLAB. 

Planted  as  a  shade  tree  on  the  main  land  and  spreading  by  the  root 

CONIFERAB. 

Tliuja  occidentalism  L Arbor-vitae.    White  Gedar. 

Groat  Island.  Near  DeVauz  College.  The  moat  abundant  of  the  ever- 
greens growing  near  the  Falls. 

Jonipema  communis,  L Juniper. 

GkMit  Island* 

Jnniperus  Virginiana,  L Bed  Cedar. 

Goat  Island.    Apparently  disappearing.  r 

Taxus  baccata,  L.,  var.    Canadensis,  Gray Ground  Hemlock 

American  Tew. 
Goat  Island. 

Pinus  StrobuSy  L White  Fine. 

Goat  Island.  A  few  specimens.  More  plentiful  and  of  larger  growth 
near  DeVaux  College  and  below. 

Tsuga  Canadensis,  Carriere.    {Ahiea  Canadensis,  Michx.) Hemlock. 

I     Goat  Island.    Not  a  prevailing  tree. 

H  YDROCH  ARIDACEA  B. 

Bledea  Canadensis,  Michx.    {Anacharis  Canadensis,  Planch.) Water 

Snake-Weed. 

In  the  old  mill-race  above  the  Falls  on  tlie  American  side  and  else- 
where. 

^allisneria  spiralis,  L Tape-grass.    Ell-grass. 

With  the  last. 
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•  ORCHIDACBAE. 

Ck>rallorhiza  multiflora,  Nutt Coral  root» 

Near  the  whirlpool,  Ontario. 

Spiranthes  latlfolia,  Torr Ladies'  Tre—M, 

Wet  places  near  Clifton,  Ontario. 

Spiranthes  cemua,  Ricli Ladies'  Tresses. 

In  the  same  places  as  the  last. 

Habenaria  Hookeri  ana,  Torr.    {Habenaria  Hookeri,  Torr.)*.  .Tway  Blade. 
Near  the  whirlpool,  Ontario. 

Habenaria  hyi>erborea,  R.  Br. 

Goat  Island  near  the  Horse-shoe  Fall. 

Cypripedium  pubescens,  Wllld Ladies'  Slipper.    Moccasin  Flower- 
Near  DeVaux  College. 

Cypripedium  parvifloruniy  Salisb Ladies'  Slipper.    Moccasin  Flower.. 

Near  the  whirlpool,  Ontario. 

IRIDACBAB. 
Iris  versicolor,  L Blue  Flag; 

Goat  Island.    In  wet  places  above  the  Falls  on  l>oth  sides  of  the  river. 

Sisyrinchium  anceps,  Cav.      {Sisyrinchium  Bermudianaf  L.  var.  anceps^ 

Gray.)   Blue-eyed  Qraas- 

Near  DeVaux  College. 

Sisyrinchium  mucronatum,   Mich.      {Sisyrinchium  Bermudiana,   Lu   var» 
mucrouatum,  (tray.) 

Not  soon  by  us.    Probably  overlooked. 

SMILACEAE. 
Smilax  herbacea,  L Carrion  Flower. 

Near  DeVaux  College. 

Smilax  hispida,  Muhl.  (Cat-Brier),  and  Smilax  rotundifolia,  L.,  (Qresn. 
Brier) y  have  not  been  observed,  but  probably  may  be  found. 

LILIACEAB. 
Allium  tricoccum,  Ait Wild 

Goat  Island.    Abundant. 

Allium  Canadense,  Kalm. 

Goat  Island.    Not  common. 
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Polygonatom  bifloruniy  Ell Solomon's  Boal. 

Goat  Island. 

Smilacina  racemosay  Desf False  Solomon's  Seal. 

Goat  Island  and  elsewhere. 
Smilacina  stellata,  Desf. 

Goat  Island.    Only  the  small  Tariety. 

Kaianthemum  Canadense,  Desf.    (Smilacina  bifolia,  Ker.  var.  Canadensis, 
Gray.) Two-leaved  Solomon's  SeaL 

Asparagus  officinalis,  L# Asparagus. 

Goat  Island  and  elsewhere.    Not  common. 

liilinm  Philadelphicum,  L Fire  Lily. 

Near  DeVaux  College. 

He3££rocallis  fulva,  L Day  Lily. 

N>ar  the  Cantilever  bridge  on  the  Canadian  side.    Escaped  from  cul- 
tivation. 

£rytlironiam  Americanum,  Ker Yellow  Adder's-Tongpie. 

Goat  Island  and  elsewhere. 

IJvularia  gprandiflora.  Smith Bellwort. 

Goat  Island. 

Oakesia  sessilifolia,  Watson.     (Uvulari  asessilifoHa,  L.).. Small  BellworL 
Goat  Island. 

Streptopus  roseus,  Michx Streptopus. 

Goat  Island. 

Prosartes  lanuginosa,   Don Prosartes. 

Goat  Island. 

Veratrum  viride,  Ait False  Helebore. 

Low  jrrounds  nei&T  Clifton.  Ontario. 

Cbamaelirium  Carolinianimiy  Wild.     (Chamaelirium  luteum.  Gray.) 

Devil's  Bit. 
Between  Stamford  nnd  the  whirlpool,  Ontario.     Abundant. 
Medeola  Virginica,  L Cucumber  Boot. 

Goat  Island.     Not  common. 

Trillium  erectum,  L Purple  Trillium. 

Goat  Island. 

var.  album,  Pnrsh. 

With  the  typical  form. 
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Trillium  grandiflorum,  Salisb Large  White  Trillium. 

Goat  Island.    Flower  with  green  stripes  through  the  petals  frequently 

produced. 

PQNTBDBBIAGEAB. 

Pontederia  cordata,  L Pickaorel  Weed. 

Niagara  river  above  the  Falls  in  quiet  places. 

Schollera  graminifoliay  Willd Water  Star  Grass. 

Not  uncommon  along  the  margin  of  Niagara  river  near  Lake  Erie 
and  lilLely  to  be  found  in  places  nearer  the  Falls. 

JUNOAOBAB. 

LuEula  pilosa,  WlUd Hairy  Wood-Bush. 

Near  DeVaux  College. 

LuEula  campestrisy  DC. 
»    With  the  last. 

Juncus  effususy  L Soft  Bosh. 

.    Above  the  Falls  near  the  river  on  the  American  side. 

Juncus  bufoniusy  L Bush. 

In  similar  situations  as  the  last. 

Juncus  tenuis,  WlUd Bush. 

Low  places  on  the  main  land. 

Juncus  acuminatus,  Mich Bush. 

var.  debilis,  Engleman. 
In  low  grounds. 

Juncus  nodosusy  L Bush. 

Goat  Island,  in  wet  places  near  the  margin  of  the  river, 
var.  megacephalus,  Torr. 
•    With  the  last 

Juncus  Canadensis,  J.  Gay Bush. 

On  both  sides  of  the  river  above  the  Falls. 

TYPHAOEAB. 

Typha  latifolia,  L Cat-tail  Flag. 

At  the  water's  edge  near  the  foot  of  the  American  staircase. 

Typha  ang^stifolia,  L Narrow-leaved  Cat -tail  Flag. 

Niagara  Falls.    Clinton, 


ftparganiusi  earycarpiuaiy  £<nglem&n Bar  Beed. 

American  side  of  the  rlyer  above  the  Falls. 

flparganiuxn  simplex,  Hudson Bur  Beed. 

With  the  last  ' 

AROIDBAB. 

Arlsaema  triphylluziiy  Torr Indian  Turnip.    Jack-in-the-Pnlpit. 

Goat  Island.    A  large  and  small  variety  common. 

^•Itandra  Virginica,  Baf Arrow  Arum. 

Niagara  Falls.    Clinton,    Not  seen  by  us. 

^ynciplocarpiis  foetidnSy  Sallsb Skunk's  Cabbage. 

Wet  places  above  Clifton,  Ontario. 

Calamus,  L Calamus.    Sweet  Flag. 

With  the  last 

iLEMNAGEAB. 

trisulca,  L Duck's  meat 

Niagara  river  above  the  Falls  in  quiet  places. 

^^^Jrodsla  polyrrhiza,  Schleid Duck's  meat 

Id  similar  places  as  the  last 

W'oliBa  Columbiana^  Karst 

Niagara  river  above  the  Falls.    Prof,  Kellicott, 

ALrlSMACBAB. 

•^^iwna  PlantagOy  L Water  Plantain. 

var.  Americana,  Gray. 

Margin  of  Niagara  river  above  the  Falls. 

^Wttaria  variabilis,  £2ngelmann Arrow-Head. 

Above  the  Falls  In  wet  places  on  the  Canadian  side. 

^*^ttaria  heterophylla,  Pnrsh. 

Niagara  river,  near  La  Salle.     Clinton. 

^*^lochin  i>alustre,  L. 

Wet  ground  above  Clifton,  Ontario.    Of  unusual  size. 

NAIADACEAE. 

flezilis,  Rostlc Naiad, 

Niagara  river  above  the  Falls. 
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Zannichellia  palustriSy  L Homed  Pondweed. 

Abundant  in  the  upper  portion  of  Niagara  river  and  therefore  to  be 
expected  nearer  the  Falls. 

Fotamog^ton  natans,  Ij Pondweed. 

Niagara  river  near  Strawberry  Island.     Clinton, 

Potamo^ton  hybridus,  Mlchx Pondweed. 

Blucis  Creels,  Ontario,  opposite  Grand  Islands 

Potamog^ton  rufescens,  Sehrader Pondweed. 

Niagara  river.    Rev.  TJianma  Morong. 

Potamogeton  fluitans,  Rotli.    (P.  lonchites,  Tucl^erman.) Pondweed. 

Niagara  river.    Rev.  Thomas  Morong. 

Potamogeton  lucens,  L Pondweed. 

Niagara  river. 

Potamogeton  amplifolius,  Tuekerman Pondweed. 

Niagara  river.    Rev.  Thomus  Morong. 

Potamogeton  g^amineus,  I^ Pondweed. 

var.  heterophyllus,  Fries. 

Niagara  river. 

var.  elong^tusy  Morong. 

Niagara  river.    Rev.  Thomas  Morong, 

Potamogeton  praelongns,  Wulfen Pondweed. 

Niagara.     Prorancher,  Flore  Vanadienne,  p.  627. 

Potamogeton  perfoliatus,  L Pondweed. 

var.  lanceolatus,  Bobbins. 

Niagara  river.    Rev,  Thomas  Morong. 

Potamogeton  zosteriaefolius,  Schum.    (P.  eompre^suSf  L.) Pondweed. 

Niagara  river. 

Potamogeton  Niagarensis,  Tucl^i.>rmau Pondweed. 

•*  Kapids  a]>ove  the  Falls."  Grairs  Manual  {oth  Ed.),  p.  480.  RedlB- 
covoriMl.  after  many  years,  in  ISSC,  in  the  old  mill-race  above  the 
Falls,  on  the  American  side,  by  the  Rev,  Thomas  Morong. 

Potamogeton  pauciflorus,  Pursh Pondweed. 

Niagai*a  river.  i 

Potamogeton  pusillus,  L Pondweed. 

iVJagara  river. 
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Pot&mogeton  pectinatas,  I» FondweecL 

Niagara  river. 

Potamogeton  Bobbinsii,  Oakes FondweecL 

Niagara  river. 

[Note. — It  is  not  asserted  that  all  the  species  of  Potamogeton,  above 
named,  have  ye»t  been  detected  in  the  immediate  vicinity  of  the  Falls,  but 
as  they  all  occur  more  or  less  abundantly  in  the  upper  portion  of  the  river 
(except  as  noted),  they  may  well  be  expected  nearer  the  Falls.]        i   , 

OYP£)RAGEiAB. 

Cypems  diandrua,  Torr Galingale. 

var.  castaneus,  Torr. 

Goat  Island,  on  the  east  side,  near  the  rlv^. 

Cypems  esculentus,  L.    (Cyperus  phytnatodes,  Muhl.) Galingale. 

Goat  Island  near  the  river. 

Gyperas  strigosiis,  L (Hding^e* 

Wet  places  near  Clifton,  Ontario. 

Cypems  filicalmis,  Vahl.,  has  probably  been  overlool^ed. 

Ihilichium  spathaceum,  Richard Dulichium. 

Wet  places  near  Clifton,  Ontario. 

Eleocharis  ovata,  R.  Br.    (Eleocharis  ohtuaaj  Schult.) Spike  Bush. 

Near  the  shores  of  the  river  above  the  Falls. 

Eleocharis  palustris,  R.  Br Spike  Bush. 

With  the  last  and  growing  in  the  water. 

Eleocharis  tenuis,  Schult Spike  Bush. 

Damp  places  above  the  Falls. 

Eleocharis  acicularis,  R.  Br Spike  Bush. 

Shores  of  the  river  above  the  Falls  on  either  side. 

Sdrpos  planif  olius,  Muhl Spike  Bush. 

Near  DeVaux  College. 

Scirpus  pungensy  Vahl Spike  Bush. 

Wet  places  above  Clifton.  Ontario. 

Scirpus  lacustris,  L.     {S.  validus,  Vahl.) Great  Bull  Bush. 

Margin  of  the  river,  on  the  American  side,  above  the  Falls.       Wot 
places  above  Clifton,  Ontario. 
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Scirpus  fluvlatllis,  Gray. Club  Bush. 

Wet  places  above  Clifton,  Ontario. 

Scirpus  atrovirensy  MuhL 

Wet  places  along  the  river,  above  the  Falls,  on  either  side. 

Scirpus  lineatusy  Mlchx. 

East  side  of  Goat  Island  in  "w^et  places  near  the  river. 

Eriophorum  cyperinuxn,  L.    {Scirpus  Eriopharum,  Mich.) Wool  Grass. 

Wet  places  above  Clifton,  Ontario. 

Carex  polytrichoides,  Mubl ^ Bedg«u 

Wet  places  above  Clifton,  Ontario. 

Carex  Steudellii,  Kunith Sedge. 

Near  Clifton,  Ontario^ 

Carex  bromoides,  Schkr Sedge. 

Wet  places  near  Clifton,  Ontario. 

Carex  vulpinoides,  Michx Sedge. 

Above  the  Falls,  on  the  American  side,  in  low  places. 

Carex  stipata,  Muhl Sedg^. 

With  the  last 

Carex  rosea,  Schkr Sedg^ 

Goat  Island  in  damp  places. 

var.  retroflexa,  Torr.    {Carex  retroflexa,  Muhl.) Sedge. 

Goat  Island  in  damp  places. 

Carex  sterilis,  Willd Sedg6. 

Near  Clifton,  Ontario. 

Carex  scoparia,  Schkr Sedge. 

With  the  last 

Carex  tribuloides,  Wahl.    {Carex  lagopodioides,  Schkr.) Sedge. 

With  th?  last 

var.  cristata,  Bailey.    {Carex  cri«to<a,  Schw.) Sedge. 

Groat  Island. 

Carex  straminea,  Schkr Sedge. 

Near  DoVaux  College. 

Carex  aquatilis,  Willd Sedge. 

Margin  of  the  river  above  the  Falls. 


Car«x  torta,  Boott Sedge. 

Near  Olifton,  Onrtario. 

Caiex  stricta.  Lam Sedg^. 

In  wet,  grassy  places  on  the  American  side  above  the  Falls. 

Crinitay  Lam Sedge. 

Near  Olifton,  Ontario. 

aurea,  Nntt Sedg^. 

Near  Olifton,  Ontario. 

granolariSy  Muhl Sedge. 

Kear  Olifton,  Ontario. 

conoidea,  Schkr Sedge. 

Moist  places  on  the  American  side  above  the  Falls. 

grisea,  Wahl Sedgre. 

With  the  laat 

ix  virescensy  Mnhl Sedge. 

Near  DeVanx  OoUege. 

plantaginea,  Lam. Sedg^. 

Near  Lewistcm. 

retrocurvay  Dew Sedg^. 

Croat  Island. 

platyphylla,  Oarey • Sedge. 

Near  DeVaux  OoUege. 

x  digltaUs,  Wllld Sedge. 

Goat  Island. 

laxiflora,  Lam Sedge. 

var.  plantiginea,  Boott. 
^ear  DeVaux  College. 

ebumea,  Boott Sedge. 

Goat  Island,  and  near  DeVaux  Oollege. 

Pennaylvanicay  Lam Sedge. 

Lewiston. 

ex  varia,  Muhl Sedge. 

Near  Olifton,  Ontario. 

X  prasinay  Wahl.    (Carew  miUacea,  Muhl.) Sedge. 

Wet  places  above  CUfton,  Ontario. 


• 
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Carex  debilis,  Michx 8«d|iL 

With  the  laat 

Carex  Oederi,  Retz Bedgii 

Goat  Island  near  the  Horse-shoe  Pall.    Niagara.    Provancher,  Flan 
Canadicnne,  p.  658. 

Carex  riparia,  Curtis Sedge. 

Eastern  side  of  Goat  Island. 

Carex  trichocarpa,  Muhl Sedge. 

Near  Clifton,  Ontario. 

Carex  comosay  Boott 

Near  Clifton.  Ontario. 

Carex  intumescensy  Rudge 

Near  Clifton,  Ontario. 

Carex  lupulina,  Muhl 

Wet  grounds  above  the  Falls  on  either  side. 

Carex    rostrata,    With.      var.    utrlculata,    Bailey.      (Carew    vtrlculataf 

Boott.) Sedgap 

With  the  last. 

[Note. — It  is  iH)t  unlikely  that  a  number  of  other  species  of  this  large 
and  diflicult  jrenns  luny  Rtill  be  found  in  the  vicinity  of  the  Falls;  and,  as 
our  si>ecinienj<  liavo  not  l>een  submitted  to  any  one  who  has  made  the 
Carirrs  n  special  study,  it  is  quite  probable  that  some  of  our  dertermlnfi- 
tlons  may  prove  ern)nrous.] 

GRAMINEAE.  i 

I^AMci'M  GLABRUM.  Gaudln Panic  Grabs. 

Road  sides  on  the  main  land. 

Panicum  sanguixale,  L Crab  Grass.    Panic  Grass. 

Above  the  Falls  on  the  American  side  of  the  river. 

Panicum  capillare,  L Witch 

A  pardon  weed  on  the  main  land. 

Panicum  virgatum,  L Panic 

Wet  {^rounds  near  Clifton,  Ontario.    Dry  places  near  DeYaux  College. 

The  lattcT  an  unusual  situation. 

Panicum  latifoliumy  L Panic  Gnwa. 

Near  DeVaux  College. 
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clandestinumy  L Panic  Grass. 

Goat  Island. 

Panicum  dichotomuxiiy  L Panic  Ghrass 

Near  DeVaux  CoUiege. 

Panicum  depauperatum,  Muhl Panic  Ghrass. 

Goat  Island  and  the  Three  Sisters  in  rocky  places. 

Paxicum  Cbus-oaxli,  L. Babn-Yard  Gbass. 

Waste  places  on  the  main  land. 

Setaria  viridis,  Beauv. Green  Fox-tail  Grass. 

Above  the  Falls  on  the  American  side. 

^paxtina  cynosurioides,  WiUd Cord  Grass. 

Margin  of  the  river  above  the  Falls  on  either  side. 

Ziftfinla  aquatica,  L Wild  Bice. 

Niagara  river  above  the  Falls. 

Ijeersia  Virginica,  Willd White  Grass. 

Goat  Island. 

Xeersia  oryzoides,  Swartz Bice  Cut  Grass. 

Wet  places  above  Clifton,  Ontario. 

Andropogon  provincialise  Lam.     {A.  furcatus,  Muhl.) Beard  Grass. 

Near  DeVaux  College. 

Androi>og^n  scoparius,  Michx Beard  Grass. 

Near  DeVaux  College. 

Chrysopogon  nutans,  Bcnth.    {Sorfjhum  nutans,  Gray.) Indian  Grass. 

Near  DeVaux  College. 

Phalaris  arundinacea,  L* Beed  Canary  (hrass. 

Near  Clifton,  Ontario.     Islands  in  the  river  above  the  Falls. 

Oryzopsis  melanocarpa,  Muhl. Mountain  Bice. 

Near  the  whirlpool,  Ontario. 

Oryzopsis  asperifolia,  Michx Mountain  Bice. 

Goat  Island.     Near  DeVaux  College.  ' 

Oryzopsis  Juncea,  Michx.    {Oryzopsis  Canadensis,  Torr.). .  .Mountain  Bice. 
Near  Lewiston. 

Mohlenbergia  glomerata,  Trin Drop-seed  Grass. 

Niagara  Falls.    Clinton, 
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Miihlenbergia  Mexicana,  Trln Drop-need  Otmul 

Niagara  Falls.    Clinton. 

Muhlenbergia  sylvatica,  Torr.  and  Gray Drop-seed  GrasSp 

Foster's  Flat,  Ontario.    Clinton. 

Muhlenbergia  Willdenovii,  Trin Drop-seed  Qrasi. 

Lewiston. 

Muhlenbergria  diffusa,  Schreb , Nimble  HnXL 

"Sear  tho  whirlpool,  Ontario.     Clinton. 

Muhlenbergia  capillaris,  Kunth Hair  Graak 

**  On  the  talus  below  the  Falls  on  the  American  side."    Clinton. 

Brachyelytrum  arlstatum,  Beaud. 

Goat  Island.    Near  DeVaux  College. 

PhLEUM  PRATENSE,   L TUfOTHT*. 

Goat  Island  and  the  main  land. 

Alopecurus  geniculatus,  L Fox-tail 

Near  tho  lower  Suspension  bridge,  Ontario. 

Sporobolus  vaginaeflorus,  Vasey.     {Vilfa  vaginoeflora,  Torr.).  .Bush 
Lewiston.    Near  the  whirlpool.  Ontario. 

Agprostis  perennans,  Tuckerman Thin 

Lewiston. 

Agrostis  scabra,  Wllld Hair 

Near  DeVaux  College. 

Agprostis  alba,  L.    {Agrostis  vulgaris.  With.) .Bed  Top  Gran. 

Grassy  places.    Goat  Island  and  elsewhere. 

var.  vulgaris,  Thurb FicnrllL 

Margin  of  the  river  above  the  Falls  on  the  American  side. 

Cinna  arundinacea,  L Bead  Gxan. 

Near  Clifton,  Ontario. 

Deyeuxia  Canadensis,  Beau  v.    {CalamagrosUa  Canadensis,  Beany.). .  .BluA- 
joint  Grass. 

Goat  Island,  on  the  water's  edge. 

Deschampsia  flexuosa,  Griseb.     {Aira  flexuosa,  L.). .  .Common  Hair 
Near  DeVaux  College. 


Poft  HTOtiiia,  Ebrh False  B«d  Top. 

Wet  grounds  above  Clifton,  Ontario. 
PcA  prRtemU,  L Common  Meadow  Qrass.    Eentacky  Blua  Grass. 

Qoat  Island. 
Poa  dsblUv,  Torr. 

Near  DcVnux  College, 
Toa  alaodos,  Gray. 

Near  DeVaux  College, 

^c«>U  nervata,  Tr[u Fowl-Meadow  araaa. 

'    Above  the  Falls  on  Iwth  sides  of  tbe  river. 
OlrMria  pallida,  Trln. 

Niagara  river  above  the  Falls  on  the  Ameriean  side. 

lUyMiia  amndinacoa,  Kuntli.    (0.  aquatlca,  Smith.) B«ed  Meadow 

Gnuw. 

Wet  pLieea  above  Clifton.  Ontario. 
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Glyceria  fluitans,  R.Br. 

Old  mill-race  above  the  Falls  on  the  American  side. 

Festuca  duriuscula,  L.    {F.  ovina,  L.,  var.  duriuscukt,  Gray.) Sheep's 

Fescue. 

Goat  Island. 

Festuca  elatior,  L Meadow  Fescue. 

Goat  Island. 

Festuca  nutans,  Spreng Fescue. 

Near  DeVaux  College.    Lewiston. 

Bbomus  bbcalintjs,  Lf Chess. 

Fields  near  Lewlston. 
Bromus  racemosus,  L _ Chess. 

Fields  near  Lewlston. 

Bromus  Kalmii,  Gray Wild  Chess. 

Near  the  whirlpool,  Ontario. 

Bromus  ciliatus,  L Wild  Chess. 

Near  DeVaux  College. 

LOLIUM   TEMULENTUM,    Iv BEARDED   DARNEL. 

Near  the  landing  of  the  old  steamer  **  Maid  of  the  Mist,"  on  the 
American  side.     Clinton. 

Agropyrum  repens,  Beauv.    {Triticum  repenSj  L.) Couch,  Quitch,  or 

Quick  Grass. 

Road  sides  near  Clifton,  Ontario. 

AgfTopyrum  caninum,  R.  and  S.     {Triticum  catUnum,  L.).  ..Awned  Wheat 
Grass. 

Goat  Island. 
Elymus  Vtrginicus,  L Lyme  Grass. 

On  either  side  of  the  river  above  the  Falls. 
£lym.us  Canadensis,  L Lyme  (hrass. 

Near  the  whirlpool,  Ontario. 

Elymus  striatus,  Wllld Lyme  Grass. 

Near  De  Veaux  College. 

Asprella  Hystnx,  Willd.    {Gynostichum  Eystrix,  Schreb.).  ..Bottle-Brush 
Grass. 
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EQUISETACEAE. 
Equisetuzn  arvense,  L Horse-Tail. 

<1roat  Island  and  elsewhere. 

Equisetum  limosumy  L Horse-Tail. 

Islands  of  Niagara  river.     Clinton, 

Equisetum  palustre,  L Horse-Tail. 

Wet  places  above  Clifton,  Ontario. 

Equisetum  hyemale,  I^ Scouring  Bush. 

Near  the  whirlpool,  Ontario,  and  elsewhere. 

Equisetum  variegatum,  SchloichtT. 

(ioat  Island.     Wet  places  almvc  tlie  Falls,  on  tlic  Canailian  side. 

Equisetum  scirpoides,  Mlchx. 
Near  the  whirljwol,  Ontario. 

OPHIOGLOSSACEAP]. 

Botrychium  Virginianum,  Svvartz.    {B,  Virgiiiiruin,  Swartz.).  .Moonwort. 
(ioat  Island  and  elsewhere. 

Botrychium  ternatum,  Swartz Moonwort. 

var.  intermedium,   D.  ('.  Kiiton.     [li.  liniariit'uhs,  I  >.  (!.  lOati)!!.)     Near 
(.'liftoii,  Ontario. 

Opliioglossum  vulgatum,   L Adder's  Tongue. 

Of«riirs  «ni  (Iraiul  Island,  ami  may.  thtMvforc',  1h^  conlidtMitly  1<m»k«"1  lor 
in  ravoral)le  .situaii(»ns  near  tlie  I'\alls. 

I  ALICES. 
Onoclea  Struthiopteris,  IJolYin.     i^tnithioptcris  (irrmanivii,  Willd.) 

Ostrich  Fern. 
(mkH   Island  and  <'lsowboro. 

Onoclea  sensibilis,   L Sensitive  Fern. 

tloat  Island  and  clsewhcn'. 

Osmunda  regalis,  L Royal  Fern. 

iUmi   Island.     Not  conrnon,     Noar  Clifton.  Ontario. 

Osmunda  Claytoniana,   I. Interrupted  Fern. 

X.'ar  Clifton,  Ontario. 
Osmunda  cinnamomea,  Jj Cinnamon  Fern. 

Nt-ar  Clifton,  Ontario. 
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Cystopteris  fragilis,  Swartz. 

Bot\v(H*n  rv<'wiston  ajid  Yoiiiigsti)wn.    Near  l»eVaux  College. 

Cystopteris  bulbif era,  Bern Bladder  Ften. 

Goat  l.slniul  and  along  the  Anioricau  stilrcaso.    Noar  the  whirlpool, 
Ontario. 

Aspidium  Noveboracense,  Swartz New  7ork 

Goat  Island. 

Aspidium  Thelypteris,  L Shield 

Goat  Island. 

Aspidium  spinulosum,  Swartz Sliield 

var.  intermedium,  1>.  C.  Eaton. 
Near  Clifton,  Ontario. 

■ 

Aspidium  cristatum,  Swartz Shield  Fem. 

Foster's  Flat,  Ontario. 

Aspidium  Goldianum,  Hoolv Shield  Vezn. 

Near  tlio  whirlpool,  Ontario. 

Aspidium  marg-inale,  Swartz Shield 

Goat  Isliind.     Devil's  IIol»\     Foster's  Flat,  Ontario. 

Aspidium  Lonchitis,  Swartz Shield 

**  Spariujily  at  Foster's  Flat,'*  Ontario.     Burgess, 
Aspidium  achrostichoidesy  Swartz Christmas 

(ioat  Island.     Near  DeN'aux  ('ollej:;e.     Lewiston. 

Phegopteris  Dryopteris,  I\' e Beech 

Dt^vil's  Hole. 

Camptosorus  rhizophyllus,  Linlc Walking^ 

Not  uneomnion  near  ilie  whirlixjol,  Ontario.     Foster's  Flat,  Ontario. 
Near  Dt^Vanx  ('ollejLjo.  l)nt  rare. 

Scolopendrium  vulgare,  Sniitli Hart's  Tongue  Fern. 

Intro<lueed  in  one  place  in  the  ?ri)rp:»'  of  the  river  by  Jud;;e  Clinton 
several  years  apo. 

Asplenium  Trichomanes,  L Spleen  wort. 

Near  I)e  Vanx  (.'olle;:**.     r«>ster's  FL-it,  Ontario. 

Asplenium  ebeneum,  Ait Spleen  wort. 

Near  l)<'Vaux  (.lolh'^^e,  bnt  ran*.     Near  Iji^wistou,  abundant. 
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^splenium  achroaticlioideB,  Swartz.    {Aaplenium  thelypteroideSf  Mlchx.) 

Spleen  wort. 
Near  the  whirlpool,  Ontario. 

Asplenium  Filix-f oemina,  Bern I<ady-Eem. 

Foster's  Flat,  Ontario. 

Pellaea  gracilis.  Hook Cliff-Brake. 

"  Crevices  of  rocks  at  Foster's  Flat,"  Ontario.  Burgess.  Not  s<»en 
by  us. 

Pellaea  atropurpurea.  Link ^ Cliff-Brake. 

Formerly  on  Goat  Island  and  the  Three  Sisters.  Not  lately  seen  by 
us.  Probably  extirpated.  Near  DeVaux  College.  Foster's  Flat, 
Ontario.    Rare. 

Pteris  aquilinay  L Common  Brake. 

Near  DeVaux  College  at  Lewiston. 

Adiantum  pedatiim,  L Maiden-Hair  Fern. 

C^>at  Island.     Not  abundant.    Near  Clifton,  Ontario. 

Polypodium  vulgaro,  L Polypody. 

Goat  Island.    The  Three  Sisters.    Near  DeVaux  College.    Lewiston. 

LYCOPODIACEAE. 
Lycopodium  lucidulum,  Michx. 

Lycopodium  dendroideum,  Michx. 

Lycopodium  complanatum,  L. 

No  siMH;ies  of  Lycopodium  (or  Ground  Pine)  has  b(»en  seen  by  us  in 
the  immediate  vicinity  of  the  Falls.  Yet  It  is  likely  that  the  three 
si>ocit>s  here  mentioned  may  be  found,  as  they  are  not  rare  else- 
where in  western  New  York. 

SBLAGINELLACEAE. 

Selaginella  ruprestis^  Spring Bock  Selaginella. 

Cliffs  of  Niagara  river  near  the  DeviFs  Hole. 

Selaginella  Apus,  Spring Selaginella. 

Goat  Island  near  the  Horso-shoe  Falls.  Damp  grounds  on  both  sides 
of  the  river  above  the  Falls. 

Isoetes  echinospora,  Duiren Quill  wort. 

var.  Brannii,  Englemann. 

Not  seen  by  us;  but  occurring  in  the  river  above  the  Falls.    CKnton. 
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HYDROPTBRIDBS. 

Marsilia  quadrif  ola,  L 

Introduced  into  the  Niagnra  river  alK)ve  the  Falls  and  in  a  pool 
I  Ijewiston. 


Azolla  Caroliniana,  Willd 

'At  a  saw-nvill  half  a  nillo  above  the  village."     Niagara.    Dr.  iSoftUiit. 


u 


Note. — The  unnamed  species  of  Tilia,  heredn  referred  to,  secMus  to  be 
only  a  variety  of  Tilia  Americana,  L.    July  26,  1888. 
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Nbw  Yobk,  January  37, 1899. 
To  iAe  Sbnorable  iha  Sptdker  of  the  Assemily  : 

Sir. — I  transmit  herewith  for  preaentation  to  the  Legislature  the 
nftaeath  Annaal  Report  of  the  CommiBeieneTB  of  the  State  Beseiv 
Tation  at  Niagara  for  the  fiscal  year  ending  September  30, 1898. 
Kespectfally, 

ANDREW  H.  GREEN, 

Pretidmt. 


FIFTEENTH  ANNUAL  REPORT 


OF  THB 


COMMISSIONEKS 


OF  THE 


STATE  RESERVATION  AT  N I AGARA 


FOB  THB  FISCAL  TEAB  FBOM 


OCTOBER  I,  1897,  to  SEPTEMBER  30,  1898, 


Comrnissicnera : 
ANDREW  H.  GREEN,  President. 

<iEORGE  RAINES,  CHARLES  M.  DOW, 

THOMAS  P.  KINGSFORD,        ALEXANDER  J.  PORTER, 


Treasurer  and  Secretary: 
HENRY  E.  GREGORY. 


Superintendent : 
THOMAS  V.  WELCH. 


REPORT. 


To  the  ffonorahle  the  Legislature  of  the  State  of  New  York : 

The  Commissioners  of  the  State  Reservation  at  Niagara,  as  re- 
quired by  law,  submit  their  report  for  the  fiscal  year  begun  Octo- 
ber 1,  1897,  and  ended  September  30,  1898,  being  their  fifteenth 
annual  report. 

The  Commissioners  have  work  of  a  two-fold  nature  to  carry  on 
at  Niagara  —  first,  that  of  maintenance ;  second,  that  of  restoration 
and  improvement.  Of  the  former,  it  is  only  necessary  to  say  that 
it  has  proceeded  with  its  usual  regularity,  a  detailed  account  of  it 
being  contained  in  the  report  of  the  superintendent  which  is  ap- 
pended  to  this  report. 

The  work  of  restoration  und  improvement  also  has  been  con- 
tinued dining  the  year,  in  aeeordiince  with  the  plan  and  purpose  of 
the  Commissioners,  and  with  gratifying  resultP.  It  has  consisted 
largely  of  grading,  tilling,  riprapping,  sodding  and  planting.  The 
approach  to  Goat  Island,  for  example,  has  been  graded  and  rip- 
rapped,  the  shore  of  Bath  Island  (now  Green  Island)  has  been 
graded,  and  tilled  with  soil  where  tliat  treatment  was  needed ;  the 
inner  margin  of  the  loop-driveway  at  Port  Bay  has  been  graded 
and  sodded,  while  its  outer  shore  or  bank  has  been  riprapped. 

There  has  been  considerable  tilling  and  grading  along  the  river- 
way,  especially  below  Fourth  street.  It  may  be  stated  that  the 
construction  of  the  loop-driveway  at  Port  I)ay,  and  the  tilling  in 
that  ban  been  done  at  different  points  within  the  Keservation  has 
somewhat  increased  the  acreage  of  the  State's  property  at  Niagara. 
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There  is  more  land  requiring  care  and  attention  than  there  was  in 
1885,  when  the  Reservation  was  opened  to  the  public,  and  conse- 
quently more  money  is  needed  for  maintenance. 

The  Hall  building,  or  pavilion,  so  long  a  conspicuous  object  in 
Prospect  Park,  was  destroyed  by  fire  in  January,  probably  by  an 
incendiarv.  There  can  be  no  doubt  that  the  destruction  of  this 
building  has  improved  the  ai)pearance  of  the  grove  in  which  it  was 
situated.  The  debris  has  boon  removed,  and  the  cellar  space  filled, 
graded  and  sodded.  Prospect  Park  ie^  a  grove  of  very  limited  areai 
and  the  presence  of  cheap  and  unornamental  structures  within  its 
boundaries  can  onlv  1)0  reorardod  as  unsuitable  and  obtrusive.  Con- 
venionce  and  necessity  alone  justify  the  retention  of  those  structures 
that  still  remain.  The  Inclined  Railway  building  is  not  tolerable 
from  an  aesthetic  point  of  view,  but  it  has  been  found  convenient 
for  the  onice  of  the  Superintendent  and  necessary  for  the  railway. 
It  can  never  be  anvthint:  but  an  illlookiui^  structure,  whether  seen 
from  the  grove,  from  the  International  bridge,  or  from  the  Queen 
Victoria  Niagara  Falls  Park.  Located  as  it  is,  in  close  ])roximity  to 
the  American  J'all,  it  obstructs  the  finest  view  that  could  otherwise 
be  had  of  both  the  American  and  Horseshoe  Falls  from  the  grounds 
It  is  the  one  unsightly  building  remaining. 

A  small  house  that  was  occupied  by  the  Inclined  Railway 
operator,  situated  near  the  northern  boundary  of  the  grove,  and 
overl(»oking  the  gorge,  has  also  been  removed,  and  the  ground 
raised  so  as  to  afford  a  better  prospect  of  the  lower  river. 

An  deviation  of  earth  and  rock  has  been  substituted  at  Henne- 
pin's View  for  the  observation  platform  that  had  been  there  for 
some  years. 

The  most  considerable  and  noteworthy  improvement  in  Prospect 
Park  has  been  effected  by  removing  the  old  parapet  wall  at  Pros- 
pect Point.    It  is  at  this  point  that  visitors  are^wont  to  congregate 
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been  postponed  withoat  endangering  the  safety  of  viBitors. 

The  soil  now  slopes  gradually  down  to  the  margin  of  tlie  river, 
ftnd  the  former  artificially  issncceeded  by  a  pleasing  natural  appear- 
aoee.     An  iron  railing  provides  a  safeguard  for  viBitors. 

The  CommiBfiionere  were  able,  during  the  enmrner,  to  begin  work 
npon  a  stone  arched  bridge  from  Goat  Island  to  the  First  Sister 
Island,  an  improvement  contemplated  for  some  years.  While  the 
wooden  stmcture  that  had  been  there  so  long,  was  safe,  it  was  not 
suitable,  and  could  not  be  regarded  as  permanent. 

In  1833  the  Commissioners  had  ordered  the  preparation  of  plans 
of  a  Btone  bridge  to  be  substituted  for  the  wooden  one  when  the 
requisite  amount  should  be  forthcoming. 

At  the  last  session  of  the  Legislatare  a  sufficient  sum  of  money 
was  appropriated  for  the  purpose.  Advertisements  for  bids  were 
inserted  in  the  local  and  neighboring  newspapers,  and  in  dne  time 
the  contnwt  for  the  construction  of  the  bridge  was  awarded,  the 
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CommissioDers  agreeing  to  furnish  the  Btone  to  the  contractor. 
Although  the  bridge  was  not  completed  prior  to  the  close  of  the 
fiscal  year,  it  may  not  be  inappropriate  to  give  a  brief  description 
of  it. 

It  is  built  of  native  sandstone  of  rustic  finish,  with  a  clear  span 
sixty  feet  in  width,  the  patliway  being  twelve  feet  wide.  The  total 
length  of  the  bridge,  including  abutments,  is  one  hundred  and 
twenty  feet;  the  rise  of  the  arcli  is  nine  feet,  and  the  extreme 
heighth  of  tlie  pathway  above  the  river  bed  is  seventeen  feet. 

On  the  Goat  Island  side  a  semi- circular  bay  gives  variety  to  the 
lines  of  the  abutuicut  and  additional  space  for  visitors  to  linger  and 
enjoy  the  view  of  the  rapids  without  obstructing  the  pathway. 
There  is  a  similar  bay  on  both  sides  of  the  Sister  Island  approach. 

The  parapet  walls  are  of  large  stones,  rock  faced.  The  pathway 
is  asphalted.  The  abutments  are  built  on  the  solid  rock,  and  the 
stone  work  already  has  a  dark  gray  coloring  which  harmonizes  with 
the  surroundings.  The  bridge  altogether  seems  to  be  exceptionally 
well  built.  Although  at  present  rather  massive  in  appearance,  when 
partially  overgrown  with  vines  it  will  be  an  exceedingly  picturesque 
and  graceful  object. 

The  State,  in  establishing  the  Reservation,  did  something  more 
than  put  an  end  to  the  rais-treatiuent  of  the  Niagara  scenery ;  it  did 
something  more  than  provide  a  pleasuring  ground  for  the  people; 
it  made  a  noteworthy  contribution  to  the  cause  of  popular  educa- 
tion. By  terminating  private  ownership  of  the  islands  and  shore  of 
the  Niagara,  and  proceeding  to  restore  them  to  a  more  natural  con- 
dition, the  State  gave  to  individuals  the  opportunity  of  contemplat- 
ing and  the  privilege  of  being  influenced  by  a  great  natural  phe- 
nomenon in  the  midst  of  agreeable  surroundings.  A  stimulus  was 
thus  given  to  the  appreciative  study  of  Nature  in  one  of  her  most 
wonderful  manifestations. 


u 

in.  mfBeient  Diiniben  lun  ttik&a  idTaDttg* 
il  mtde  the  most  of  thii  privilege  is  ■  qnee- 
tatlj  BDBwerad  by  difierent  penons.    It  mwt 
tliat  the  Bta;  of  most  vimton  at  the  falls  Ib 
3  by  the  beat  resolta.    Thoee  who  obtain  th» 
i  visit  to  Miflgan  are  they  who  tarry  lon^ 
mately  acquainted,  bo  to  apeak,  with  all  th» 
'.    It  ia  impoerible  to  know  natore  well  with- 
j.    A  recent  writer  haa  pointed  oot  that  the 
idy  of  nature  is  contemplation,  whieh  impliea 
»ptivity.    The  appreciation  and  enjoyment 
not,  eave  in  exceptional  instancee,  parta  of 
at    CaltiTatioD  ia  abaolDtely  eaeential. 
Datnral  scenery  in  the  Ufe  of  the  people  1» 
itimated.    In  thia  age,  when  the  tendenfff  - 
of  BO  \tLTg0  a  proportion  of  the  popalation  is  towards  cities  and  the 
artificialities  of  tirban  existence,  When  the  exactions  of  hnsinesfr 
life  are  bo  incessant,  when  the  dominance  of  the  practical  and  ma- 
terialistic forces  is   so   recognizable,   the    importance  of    natural 
scenery  as  an  educating  and  restoring  agency  in  the  popular  life  ia^ 
greater  than  ever  before. 

"If,  as  seems  likely,"  says  a  contemporary  writer,  "we  can  bring 
into  definite  shape,  by  educative  means,  the  emotions  which  lead  to 
pleasure  in  the  landscape,  we  sliall  thereby  add  another  important 
art  to  those  which  serve  to  dignify  our  lives." 

The  Reservation  hae  been  the  means  of  attracting  the  attention 
of  individnals  to  the  deeirabiltty  and  advantage  of  the  acqnisition 
by  the  State,  or  people,  of  places  remarkable  for  striking  natural 
sceoeiy,  or  interesting  historical  associations. 

There  are  in  this  State  not  a  few  each  places  and  objects  that 
mif^t  with  general  approval  be  taken  by  the  State  and  made  public 
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possessions  for  all  time.  Money  expended  in  fostering  a  love  for 
natural  scenery  and  stimulating  a  popular  interest  in  national  or 
local  history  must  he  regarded  as  money  well  invested. 

Niagara  as  a  great  producer  of  power,  in  the  development  of 
maiiufacturing  and  electrical  industries,  is  not  likely  to  be  neglected; 
it  is  as  an  educating  force  that  the  river  and  falls  of  Niagara  are  in 
danger  of  l)eing  disregarded.  The  current  of  the  upper  river  has  a 
commercial  value  with  ditHculty  computed,. but  recognizably  great 
which  the  State  through  its  law-makers  has  seen  lit  to  dispose  of  to 
corporations  without  exacting  compensation. 

As  the  city  of  Niagara  Falls  is  to  be,  if  it  is  not  already,  one  of 
the  most  cons[)icuous  and  imi)ortaiit  manufacturing  centres  in  the 
country,  with  the  consequent  development  of  the  commercial  and 
materialistic  element,  it  would  seem  more  than  ever  desirable  that 
the  Reservation  should  receive  legislative,  as  well  as  popular  atten- 
tiiai,  and  that  its  natural  attractions,  freed  from  artificialities,  should 
stand  out  in  more  striking:  iii»d  vivid  contrast  to  the  factories  and 
other  useful  but  unornamental  structures  that  are  so  distinctly  and 
obtnisivelv  visible  both  above  and  below  the  Falls. 

It  should  not  be  forgotten  that  the  Reservation  really  belongs 
to  the  State,  to  the  whole  State  and  not  to  any  portion  or  section 
of  it.  The  r»rganized  movement  for  the  protection  of  the  scenery 
of  the  P'alls  had  its  oiigin  in  the  great  city  at  the  mouth  of  the 
Hudson.  The  same  citv  is  assessed  for  mure  than  one  half  of  the 
State   taxes.      Local    interest   in  the  Reservation  is  entirelv    sub- 

ml 

ordinate  to  the  interest  of  the  State. 

I 

The  volume  of  the  river  and  cataract  at  Niagara  is  of  course 
dependent  ujion  the  water  sup]>ly  of  the  Great  Lakes.  The  Niagara 
river  is  but  the  overflow  of  Lake  Erie,  into  w^hich  Hows  the  waters 
of  the  other  lakes.  The  lowering  of  the  level  of  these  lakes 
would  diminish  the  flow  into  Lake  Erie,  and  reduce  the  volume  of 
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the  l<liagara  river.  Any  very  large  withdrawal  or  diversion  of 
water  from  one  or  more  of  the  Great  Lakes  would  scarcely  fail  to 
be  noticeable  in  a  reduced  flow  at  the  cataract. 

The  Commissioners  deem  it  advisable  that  the  National  govern- 
ment be  requested  to  appoint  a  commission  to  confer  with  a 
Canadian  commission  as  to  the  means  to  be  devised  to  prevent  any 
ezcoesive  diversion  of  the  waters  of  the  Great  Lakes,  and  to  con- 
sider the  whole  subject  of  the  uses  and  control  of  these  waters,  and 
to  report  its  conclusions  to  Congress,  with  such  recommendations 
as  it  may  desire  to  submit. 

The  Commissioners  have  been  careful  to  avoid  anything 
approaching  extravagance,  and  by  adopting  prudent  and  business- 
like methods  they  have  endeavored  to  secure  an  adequate  return 
for  moneys  paid  out.  No  expenditure  of  theirs,  so  far  as  is 
known,  has  ever  been  unfavorably  criticised  in  the  public  prints, 
nor  las  any  voucher  been  rejected  by  the  State  Comptroller,  upon 
^hom  is  imposed  by  law  the  duty  of  auditing  the  bills  and  approv- 
^°g  the  accounts  of  the  CommissicJners.  They  have,  by  giving  in 
their  annual  reports  full  information  of  their  receipts  and  cxpendi- 
"^^,  invited  attention  to  their  disbureement  of  public  money 
^^d  to  their  management  of  the  Reservation. 

They  have  endeavored  to  keep  in  view  the  interests  and  benefits 
^*  the  people.  The  people  paid  for  the  Reservation,  and  they 
should  have  the  fullest  enjoyment  of  it. 
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Monthly  pay-rolls  were  as  follows : 

1897. 

October $1 ,796  03 

November 1  j448  70 

December 1 ,320  66 

1898. 

January 1,396  02 

February 1 ,333  66 

March 1 ,495  67 

April ] ,  780  16 

May 1 ,795  12 

June 1,798  48 

July 1,799  80 

July,  supplemental 496  37 

August 1 ,497  56 

September. 1 ,376  23 

Total 819,334  46 


Maintenance  expenditure?,  as  per  abstract,  were  ns  follows : 

Abstract  CV 82.3SG  77 

Abstract  CVI 3,414  04 

Al«?tract  CVII   .5,933  11 

Abstract  CVIII 2-272  99 

Abstract  CIX 2.4f;i>  34 

Abstract  CX 9*155  97 

825 « 023  S2 
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ImprovemeDt  abstracts  were  as  follows : 

Abstract  II,  series  H $29406  89 

Abstract  III,  series  H Ij296  19 

Abstract  IV.  series  H 1»944  07 

Abstract  V,  series  H 1,838  86 

$6,980  50 

Abstract  I,  series  1 5,063  03 


The  receipts  and  earnings  of  the  Reservation  have  been  sent  to 
the  State  Treasurer  monthly,  and  interest  on  balances  in  the 
Manufacturers  &  Traders'  Bank,  Buffalo,  has  been  remitted  to  the 
same  official  quarterly. 

The  Comptroller  has  advanced  to  the  Commissioners  quarterly  a 
fourth  part  of  the  $25,000  appropriated  by  chapter  306,  Laws  of 
1897. 

Of  the  treasurer's  report  herewith  submitted,  exhibiting  in  detail 
all  receipts  and  disbursements  for  the  fiscal  year  ending  September 
30,  1898,  the  following  is  a  summary  : 
Balance  on  hand  October  1,  1897 $758  53 

Receipts. 

Inclined  railway $4,565  35 

Rentals 1,802  10 

Interest 77  12 

Dividends 28  34 

Conscience 6  00 

6,478  91 

■ 

From  the  State  treasury  (chapter  306,  Laws  of  1897).  25,000  00 
From  the  State  treasury  (chapter  790,  Laws  of  1897).  6,980  50 
From  the  State  treasury  (chapter  606,  Laws  of  1898).         5,063  08 

$44,280  97 


.%-' 


»  « 
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Payments. 

Pay  rolls  at  Niagara  (maiutenauce) . ...  .$19>334  46 

Hepairs,    materials,  superintendent's  ex- 

penses,  etc 4)878  93 

Treasurer's  salary  and  expenses 1  ?  163  85 

Commissioners,  traveling  expenses,  etc. .         246  58 

$26,623  82 

Remitted  to  State  Treasurer 6,478  91 

Improvements  (chapter  790,  Laws  of  1897) 6,980  50 

Improvements  (chapter  696,  Uws  of  1898) 5,063  03 

Balance  September  30, 1898 134  71 

$44,280  97 

Total  receipts  since  organization  of  the  Commission, 

1883 $534,493  02 

Total  disbursements 534,358  31 

Balance e^I34  71 


The  Lei^islature  has  iiiiide  appropriations  for  maintenance,  current 
expenses  and  salaries,  as  follows  : 

Bv  chapter  33t),  Laws  of  1S83 $10?0(M)  00 

By  cha|)ter  ("y^^,  Laws  of  18S7 20.000  00 

I3y  chapter  270,  Laws  of  1888 20,000  00 

By  chapter  5<)1),  Laws  of  1889    25,000  00 

By  (-hapter  84,  Laws  of  1890 20^000  00 

By  chapter  144,  Laws  of  lS9l 20,000  00 

By  chapter  324,  Law^s  of  1892 20,000  00 

By  chapter  414,  Laws  of  1893 25 ,000  00 

By  cliapter  654,  Laws  of  1894 25,000  00 

2 
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By  chapter  807,  Laws  of  1895 $25,000  00 

By  chapter  948,  Laws  of  1896 25,000  00 

By  chapter  306,  Laws  of  1897 25,000  00 

By  chapter  593,  Laws  of  1898 25,000  00 

Total $285,000  00 

For  special   improvements  appropriations  have  been   made  ai 
follows : 

By  chapter  570,  Laws  of  18.s9 $15,000  00 

By  chapter  302,  Laws  of  1891 15,000  00 

By  chapter  356,  Laws  of  1892 15,000  00 

By  chapter  726,  Laws  of  1893 25,000  00 

By  chapter  358,  Laws  of  1S94 20,000  00 

By  chapter  932,  Laws  of  1895 20,000  GO 

By  chapter  950,  Laws  of  1896 10,000  00 

By  chapter  790,  Laws  of  1897 15,000  OO 

By  chapter  606,  Laws  of  1898 15,000  OO 

Total $150,000  0(F 


In  compliance  with  statutory  directions,  the  Commissioners  have 
remitted  to  the  State  treasury  the  receipts  from  the  Reservation,  as 
follows : 

From  October  1,  1887,  to  September  30,  1888. . 
From  October  1,  1888,  to  September  30,  1889. . 
From  October  1,  1889,  to  September  30,  1890. . 
From  October  1,  1890,  to  September  30,  1891. . 
From  Oct.^ber  1,  1891,  to  Sei)teml)er  30,  1892. . 
From  October  1,  1S92,  to  SeptiMuber  30,  1893. . 
From  ()cto])or  1,  1893,  to  September  30,  1894  .  . 


$9,331  55 
7,393  IT 
7,670  29 
9,327  6S 
9,823  OS 

10,923  & 
9,251  4 
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From  October  1,  1894,  to  September  30,  1895 $6, 17P  09 

From  October  1,  1895,  to  September  30,  1896 7  j  448  01 

From  October  1,  1806,  to  September  30, 1897 7 j  551  88 

From  October  1, 1897,  to  September  30, 1898 6,478  91 

Total $91 ,379  43 


The  following  is  *'  an  estimate  of  the  work  necessary  to  be  done 

and  the  expenses  of  maintaining  said  Reservation  for  the  ensuing 
fiscal  year,"  ending  September  30,  1899  : 

Construction. 

Administration  building  and  alteration  of  inclined 

railway  building $20,000  00 

Orading,  stairways,  approaches,  guard  railings,  and 
necessary  improvements  at  Goat  Island  and  Luna 

Island 5,000  00 

Water  pipes 2,000  00 

Electric  lighting 2,000  00 

Planting 1,000  00 

$30,000  00 

3f(n?itenance. 

Salaries,  office  and  traveling  expenses $4,750  00 

Reservation  police  and  caretakers 5^400  00 

Labor 7,500  00 

Material»?,  tools,  etc 6,000  00 

MLscellaneous 1 , 350  00 

Total 825 ,000  00 
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Estimated  receipts  from  October  1, 1898,  to  September  80, 1899 : 

fnclined  railway $5)500  .00  . 

Cave  of  the  Winds 1>200  00 

Ferry  and  steamboat  landing 600  00 

Carriage  service 100  00 

Interest 100  OO 

%7A00  00 


The  Niagara  river  has  a  particular  interest  for  scientific  persons. 
Affording,  as  it  does,  an  index  of  the  lapse  of  geologic  time,  it  is 
important  that  accurate  measurements  by  trained  scientists  shoald. 
from  time  to  time  be  made,  in  order  that  the  recession  of  the  falls 
may  be  noted  and  other  changes  marked. 

ANDREW  H.  GREEN. 
GEORGE  RAINES. 
ALEXANDER  J.  PORTER. 
THOMAS  P.  KIN  GSFORD. 
CHAS.  M.  DOW. 
Commissioners  of  the  State  Besei-vation  at  Niagara. 
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Report  of  the  Superintendent 


To  ike  (JommimonerM  of  the  State  Seiervatian  at  N%aga/ra: 

Gtentlemen. — The  most  important  work  of  the  year  was  the 
oonstmetion  of  the  stone  arched  bridge  from  Gtoat  Island  to  the 
flnt  Sister  Island,  aoeording  to  plans  prepared  by  Yanx  &  Emery, 
aiehitectSy  I9ew  York  city. 

STONE  ARCHED  BRIDGE  TO  FIRST  SISTER  ISLAND. 

The  span  of  the  bridge  is  60  feet.  Inside  width  IS  feet,  ontr 
ode  width  16  feet  The  -  bridge  is  constmcted  of  native  stone,  of 
the  locality. 

Early  in  the  month  of  July  the  old  wooden  bridge  was  removed 
and  a  temporary  bridge  constmcted  further  np  the  stream.  The 
contract  for  the  construction  of  the  stone  arched  bridge  was  let  to 
W.  A.  Shepard,  of  Niagara  Falls.  The  contract  price  was  $5,044. 
The  stone  for  the  construction  of  the  bridge  was  furnished  by  the 
Commissioners.  The  work  upon  the  bridge  was  commenced  July 
18,  1898,  and  the  last  stone  was  laid  in  place  November  4,  1898. 
The  total  cost  of  the  bridge  was  $7,831.04,  being  less  than  one-half 
of  the  estimated  cost. 

Since  the  completion  of  the  bridge  the  approaches  have  been 
filled  and  graded  and  the  side  walls  banked  up  in  readiness  for 
planting.  In  the  spring  the  grading  will  be  completed  and  vines 
and  shrubs  planted  about  the  bridge. 

Photographs  of  the  stone  arched  bridge  are  herewith  submitted. 
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DEEPENING  THE  CHANNEL. 

While  the  bridge  was  being  built  a  cofferdam  was  placed  by  the 
contractor  in  the  channel,  ?bove  the  bridge;  advantage  was  taken 
of  this  to  deepen  the  channel  by  blasting  out  the  rock  in  the 
stream  from  one  to  two  feet,  so  as  to  insure  a  larger  volume  of 
water  upon  the  completion  of  the  bridge,  which  spans  the  stream 
just  below  the  Hermit's  Cascade.  For  several  years  the  water 
between  Goat  Island  and  the  First  Sister  Island  has  been  very  low. 
The  deepening  of  the  channel  will  tend  to  restore  the  former 
volume  of  water. 

PROSPECT  POINT. 

In  the  last  report  of  the  Superintendent  attention  was  called  to 
the  artificial  constructions  at  Prospect  Point,  on  the  brink  of  the 
American  Falls,  the  principal  point  of  view  within  the  ileservation, 
where  a  stone  wall  enclosure,  with  cut-stone  coping,  stone  stairs,  a 
plank  walk  and  a  plank  ])latform  marred  the  natural  beauty  of  the 
scene.  During  the  past  year  all  of  these  artificial  •constructions 
have  been  removed,  and  a  great  change  made  in  the  appearance  of 
the  locality. 

The  parapet  wall  has  been  taken  down  to  the  surface  of  the 
ground,  and  the  wall  covered  with  ledges  of  rock,  laid  in  cement. 
On  the  arch  of  the  Inclined  Railway,  where  the  wall  bulges  out, 
an  excavation  was  made,  and  a  bed  of  rock,  laid  in  cement,  to  pre- 
vent further  movement  by  the  action  of  the  frost.  The  stone  steps 
at  Prospect  Point  were  removed.  Inside  the  parapet  wall,  at 
Prospect  Point,  an  excavation  was  made  down  to  the  solid  rock  and 
large  nistic  stones  laid  in  Portland  cement.  The  wall  was  then 
removed  on  the  Ripids  side.  The  outlet  from  the  Inclined  Railway 
was  covered    with   flag  stones.     Prospect  Point  was  widened  up 
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stream,  a  shore  line  of  large  rustic  stones  laid,  and  the  enlarged 
space  at  Prospect  Point  filled  with  gravel  and  a  floor  of  ledges  of 
rock  laid  in,  so  as  to  restore,  as  nearly  as  possible,  the  natural 
appearance  of  tlie  place. 

Inside  the  stone  wall,  stone  posts,  12x14  inches,  4  feet  long,  were 
placed  (care  being  taken  to  avoid  the  straight  lines  of  the  stone 
wall),  and  a  substantial  iron  railing,  of  the  pattern  designed  by  Mr. 
Calvert  Yaux,  erected. 

The  plank  walk  along  the  stone  wall  was  removed,  and  a  spacious 

walk  of  ledges  of  rock,  laid  in  sand,  substituted.     A  few  rustic 

stones  were  placed,  the  gravel  walks  at  Prospect  Point  rearranged, 

and  the  low  ground  adjacent  to  the  stone  walk  filled  and  covered 

with  grass  sod. 

Photographs  showing  the  changes  made  at  Prospect  Point  are 
lierewitli  submitted. 

HENNEPIN'S  VIEW. 

Hennepin's  View   is  a  projecting   point  upon    the   high    bank, 
about    midwav   between   the    American    Falls    and    the   northern 
boundary  of  the  Reservation,  commanding  tlie  best  general  view  of 
the  Falls  from  the  American  side.     It  was  occupied  by  a  j)lank 
platform,  reached  by  ascending  a  flight  of   wooden  stairs.     During 
the  j>ast  year  the  wooden  platform  and  steps  liave  been  removed 
and  an  elevation  of  earth  and  rock  made  upon  the  locality,  resemb- 
ling as  closely  as  possible,  a  natural  formation.     A  space  has  been 
Pranged  for  seats  for  visitors  upon  the  point  of  view  and  the  walk 
Carried  over  the  elevation,  around  which  a  substantial  guard  railing 
has  been  erected. 

A  photograph  of  Hennepin's  View  is  herewith  submitted. 
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GORGE  VIEW. 

The  rorthern  boundary   of  the  Reservation  was  marked   by  a 

wire  fence.     In  the  northwest^corner  was  a  frame  cottage  occupied 

by  one  of  the  employes.     During  the  past  year  the  cottage,  fencea 

and  sheds  at  this  point  have  l)een  removed.     The  site  of  the  cottage 

commands  a  line  view  of  the  Niagara  Gorge,  and  the  international 

bridges  to  the  northward.      This  point  has  been  raised,  the  high 

bank  riprapped  with  large  rustic  stones,  and  a  new  and  desirable 

view  opened  to  visitors.     The  walks  at  Gorge  View  have  been 

rearranged,  a  space  for  seats  for  visitors  provided,  and  an  iron  guard 

railing  erected  around  the  point  of  view.     Gorge  View  has  already 

become  a  favorite  place  of  observation  for  visitors.     The  northern 

boundary  of  the  Reservation  is  now  marked  by  rustic  stones  placed 

at  irregular  intervals. 

PROSPECT  PARK. 

The  northwestern  ])ortion  of  Prospect  Park  was  low  and  wot,  and 

not  in  keeping  with  the  other  portion  of  the  grounds.     During  the 

past  year  an  opportunity  occurred  of  obtaining  a  large  quantity  of 

earth  for  tilling,  without  expense  of  hauling.     The  low  ground  in 

Prospect  Park  has  been  drained,  filled,  graded  and  covered  with 

grass  sod,  making  a  remarkable  change  in  the  appearance  of  the 

locality. 

ROADS. 

A  portion  of  the  old  road  in  Prospect  Park  has  l)een  discon- 
tinued, and  a  h)op  driveway  constructed,  making  a  continuous  and 
easy  drive  through  the  grounds.  The  loop  drive  in  Prospect  Park 
commands  the  prospect  at  Gorge  View  and  gives  access  to  the 
pavilion  in  the  picnic  grounds. 

Repairs  have  been  made  ui)on  the  roads  in  Prospect  Park  and  op 
Goat  Island.  Extensive  repairs  of  the  macadam  roads  within  the 
Reservation  will  be  needed  during  the  coming  year. 


bonse,  two  of  the  refreshment  boothe,  three  cloeeta,  as  well  as  the 
dwelling  hoase  and  adjoining  stnictnres,  all  frame  buildings,  have 
been  removed  from  Prospect  Park,  relieving  it  of  a  cluttered 
appearance,  opening  the  view  of  the  scenery  and  restoring  to  the 
place  a  grove-like  character. 

Two  frame  stmctures  have  been  removed  from  the  riverway,  one 
from  Green  Island  and  one  from  Goat  Island. 

A  storehouse,  made  necessary  by  the  removal  of  the  buildings 
in  Prospect  Park,  has  been  built  in  the  lumber  yard  on  Goat  Island. 
Eztenrave  repairs  were  made  upon  the  copper  roof  of  the  lower 
terminal  station  of  the  Inclined  Railway.  The  open  pavilion  in 
Prospect  Park  and  the  office  of  the  Commissioners  on  Green  Island 
were  renovated  and  an  additional  buildiog  provided  at  the  cottage  on 
Gott  Island. 
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PLANTING. 

The  inner  sliore  of  the  pond  at  Port  Day,  which  was  prepared  for 
plantinji:  hist  year,  has  been  planted  with  shrubs  and  vines,  which 
have  been  carefully  pruned  and  cultivated  during  the  year.  In 
addition  to  the  stock  in  the  nursery,  250  dogwoods,  250  honey- 
suckles, loo  yellow  willows,  100  creeping  roses,  100  Virginia 
creepers  and  100  Japanese  ivy  have  been  procured  for  planting. 

As  soon  as  the  weather  will  permit  in  the  spring  some  planting 
should  1)0  (lone  along  the  Tliverway,  on  Green  Island,  adjacent    to 
the  stone  arched  bridge  from  (loat  Island  to  the  First  Sister  Island^ 
and  at  the  approach  to  Goat  Island.     Some  tree  planting  should  a.l^M 
be  done  in  Prosi>ect  Park  to  replace  the  natural  growths,  some      ^A 
which  are  showing  signs  of  decay. 

THE  RIVEUWAY. 

During  the  past  winter  tlie  outer  shore  of  the  Loop  Driveway^  >t 
Port  Day,  was  damaged  by  erosion,  caused  by  high  water  and  fl  cutt- 
ing ice.  During  the  year  the  entire  outer  shore  of  the  drive "^^ay 
has  been  riprapped  with  large  stones,  obtained  near  by,  at  onlr  "tbe 
cost  of  hauling. 

Since  riprappiiig  the  shore  has  withstood  the  action  of  the  Jce 
and  water,  and  it  now  presents  a  more  ])ermanent  and  nat«-^™l 
appearance. 

The  neighborhood  of  the  Loop  Driveway  has  become  one  of      "^"® 
most  attractive  portions  of  the  Reservation. 

REMOVAL  OF  RETAINING  WALL. 

On  the  Riverway,  below  Fourth  street,  the  slope  ad jacent  to  t  "^^^^"^ 
roadway   was   sustained    by  a   high  retaining   wall,   artificial  a^ 
unsightly    in   appeai-ance.     During  the    year  the   wall   has 


The  locality  imoiediately  ab&ve  Willow  Islaud  is  known  as  "The 
Wing."  A  maBsive  stone  wall  has  been  constructed  at  that  point 
to  deflect  waters  from  the  river  into  "The  Race,"  a  channel  which 
conveyed  it  to  mills  which  have  been  removed.  The  water  inside 
the  wall  is  a  foot  or  two  higher  than  the  water  in  the  river.  The 
outlet  from  the  Wing  is  in  a  dilapidated  condition  and  should 
be  reconBtructed  in  a  suitable  manner.  Parts  of  the  Wing  wall 
have  fallen  away,  and  if  the  wall  is  to  be  retained  some  repairs 
ehoold  be  made.  The  wall  at  the  upper  end  might  be  dniwn  in  by 
RD  easy  onrve  and  connected  with  the  mainland  l>elow  Fourth  street 
by  ft  email  stone  arched  bridge,  and  a  loop  walk  or  promenade  thus 
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obtained  somewhat  similar  to  the  Loop  Driveway  at  Port  Day.  It 
would  command  a  fine  view  of  the  rapids  at  that  point  and  the 
upper  Niagara  river,  and  would  undoubtedly  be  a  favorite  resort  for 
visitors. 

Suitable  stone  for  this  work  can  now  be  obtained  at  Port  Day, 
probably  without  expense  except  for  hauling,  an  opportunity  which 
may  never  occur  again. 

WALKS. 

The  Riverway,  from  the  northern  boundary  of  Prospect  Park  to 
the  south  line  of  Niagara  street,  is  included  in  the  Reservation. 
The  plank  walk  on  the  west  side  of  the  Riverway  in  that  locality 
should  be  removed,  and  a  spacious  gravel  walk  with  broad  margins 
of  green  sward  substituted,  similar  to  those  to  the  southward  on  the 
Riverway.  This  work  is  made  more  necessary  by  recent  changes 
made  in  that  locality. 

APPROACH  TO  GOAT  ISLAND. 

The  retaining  walls,  of  quarry  stone  on  either  hand,  at  the 
approach  to  Goat  Island  have  been  removed,  and  rustic  stone  work 
substituted.  Rustic  stones  have  also  been  i)laced  in  the  banks, 
ahead  and  to  the  right  and  left  in  the  slo})es,  formed  when  the  road 
on  Goat  Island  was  constructed. 

The  planting  of  the  slopes  may  be  done  as  soon  as  the  weather 
will  permit  in  the  Spring. 

THE  SPRING  ON  GOAT  ISLAND. 

The  frame  platform  at  the  Spring  on  Goat  Inland  has  been 
removed,  and  the  space  floored  with  ledges  of  natural  rock,  laid  in 
sand.  The  Board  of  Health  of  the  city  of  Niagara  Falls  has  called 
attention  to  the  probable  pollution  of  the  water  by  persons  dipping 
pails  and  other  vessels  into  the  spring  to  obtain  water.     To  gnard 
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against  possible  contamiDation,  it  may  be  well  to  close  the  opening 
in  the  stone  canopy  of  the  Spring,  so  that  the  water  may  be 
obtained  only  through  a  tube. 

SYSTEM  OF  WATER  PIPES. 

A  two-inch  water  main  has  been  laid  from  Falls  street  to  the 
Inclined  Railway  building,  and  connections  made  so  that  the  toilet 
rooms  in  the  building  may  be  kept  open  during  the  winter  season, 
which  has  not  been  possible  heretofore,  because  the  water  pipes  in 
the  grounds  were  surface  pipes. 

A  general  plan  for  an  adequate  system  of  water  pipes  for  the 
grounds  is  needed. 

During  the  year,  an  additional  Drinking  Fountain  has  been 
placed  near  the  bridge  to  the  Three  Sister  Islands.  A  water  pipe 
should  also  be  laid  to  the  Cave  of  the  Winds  building. 

ELECTRIC  LIGHTING. 

The  present  arrant^renjent  for  lighting  the  grounds  is  not  adequate. 

If  the  grounds  are  to  be  lighted  at  all,  they  should  be  well  lighted. 

A  comprehensive  plan  for  adequate  lighting  of  the   grounds   is 

needed. 

LANDSLIDES. 

Two  landslides  occurred  during  the  year  on  the  high  bank  in 
Prospect  Park,  extending  back  as  far  as  the  stone  post  supporting 
the  iron  guard  railings. 

The  cavities  have  been  tilled  and  planted  with  willows  to  retain 

the  bank. 

NUMBER   OF  VISITORS. 

The  number  of  visitors  durin<;  the  year  is  estimated  at  about 
600)000.  The  **  excursionists ''  to  the  Reservation  aggregated 
5? 503  cars,  bringing    an  estimated  number  of  o5<mT05  passengei*s. 

No  disorders  occurred,  and  no  serious  breach  of  the  ordinances  of 
the  Reservation  was  c<»mmitted  by  visitors. 
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LICENSED  CARRIAGE  DRIVERS. 

Seventeen  complaints  have  been  made  against  licensed  carriage 
drivers.  Four  drivers  have  been  excluded  from  the  Reservation 
for  violation  of  the  ordinances  of  the  Commissioners. 

Two  public  carriage  stands,  one  on  Bridge  street  and  one  on 
Falls  street  below  the  Riverway,  have  been  abolished. 

THE  RESERVATION  CARRIAGE  SERVICE. 

The  Reservation  carriage  service  has  been  in  operation  daring 

the  year.     Since  the  completion  of  the  Loop  Driveway  the  route 

of  the  service  has  been  extended.to  Port  Day  and  return.      One  or 

more  of  the  carriages  will  remain  in  the  service  during  the  winter 

leason. 

THE  STEAMBOAT  LANDING. 

The  landing  has  been  used  by  the  Maid  of  the  Mist  Steamboat 
Company.     Only  one  boat  has  been  in  operation. 

The  level  of  the  water  in  the  river  has  been  somewhat  higher 
than  in  recent  years. 

ELEVATOR  AT  THE  CAVE  OF  THE  WINDS. 

As  this  locality  is  between  the  American  and  the  Horseshoe  Falls, 
the  view  is  unparalleled,  but  the  winding  stairway  leading  to  it  is 
so  unsuitable  and  fatiguing  that  very  few  persons  are  enabled  to 
enjoy  the  beauty  of  the  scenery  below  the  high  bank,  where  a  walk 
can  be  easily  made  along  the  edge  of  the  water  from  the  American 
to  the  Horseshoe  Falls. 

The  waiting  rooms  and  winding  stairway  of  the  Cave  of  the 
Winds  have  received  the  usual  repairs  during  the  year.  The  dress- 
ing rooms  are  inadequate  and  unsuitable.  Better  accommodations 
should  be  provided  fur  the  traveling  public. 

The  Biddle  staircase  has  been  examined  and  found  safe,  but  it  is 
old  and  dilapidated  in  appearance,  and  affords  but  a  fatigaisg 


-/ 


m  •  ' 


nndergrouiKJ  structure  substituted,  wWcli  would  leave  tlie  view  of 
the  falls  nTiobetrueted. 

Tbe  office  bailding,  which  now  shows  so  prominently  on  Greea 
island,  then  might  also  be  removed. 

SHELTER  BUILDINGS. 

Shelter  buildings  are  needed  at  the  American  Fall  and  at  the 

Horseshoe  Fall  on  Goat  Island,  where  visitors  congregate  in  large 

nninbers.    At  times  of  sudden  rain-storms  the  present  sheiters  arc 

too  far  apart  for  public  convenience. 

EMPLOYES. 
The  regnlar  force  employed,  exclusive  of  laborers,  consists  of  10 
men,  to  wit,  1  superinteDdent,  1  clerk,  6  police  gateoien  and  care- 
takers, and  2  Inclined  Bailway  men,  one  of  whom  is  employed 
during  the  sammer  seaeoo  only. 
8 
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TABULAE  STATEMENTS, 
rhe  receipts  from  the  iDclined  Bailway  during  the  fiscal  year 
re  $4,565.05 ;  from  rentals  and  other  sources,  $1,836.44.    Total 
isipts,  $6,401.49. 

Touchers  paid  for  material  and  labor,  $11,796.36.  Pay-rolls  for 
aintenance  and  improvements,  $28,593.91.  Total  expenditures 
r  Superintendent,  $40,889.27. 

Detailed  statements  of  the  receipts  and  expenditures  of  the 
aperintendent,  the  amount  of  the  pay-rolls  for  each  month  and 
le  clafisification  of  the  pay-rolls  and  accounts  are  hereto  appended. 
,    Eespectfully  submitted. 

THOMAS  V.  WELCH, 

Svjperintend^nt 


EXCURSIONS  1897-98. 


18V7.  Cars.  Penoni. 

Oct.     3.  Hampdci)  Hose  Company,  Reading, 

Pa 1  60 

Cleveland  via  C.  and  B 27  1,620 

4.  Students    Holy    Angels    Academy, 

Buffalo,  N.  Y 2  120 

5.  Seneca  and  Cattaraugus  Indians  Tern 

perance  Convention 1  60 

6.  Ancient    and    Honorable    Artillery 

Compaiiy,  Bost<jn 6  360 

7.  National      Association     Photo -En- 

gravers   

9.  Oswego  Normal  School 

Representatives  N.  Y.  Life  Insurance 

Company,  Chicago,  111 

10.  Buffalo,  N.  y 

Almond  an<l  Johnsburg,  Pa 

Curbondale  and  Port  Jervis 

13.  Philadelphia,  Pa 

Brotherhood  of  St.  Andrew 

Washington  and  Baltimore 

15.  Brotherhood  of  St.  Andrew 

Ilendrickson  party,  Brooklyn,  N.  Y. 
Delegates   Brotherhood   Locomotive 

Engineers 3  180 

18.  Delegates   Brotherhood   Locomotive 

Engineers 4  240 
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18.  Brotherhood  of  St.  Andrew 

New  York,  via  Wabash 

19.  Delegates  Railway  Convention  (Elec- 

tric)   10  600 

20.  Delegates  Railway  Convention  (Elec- 

tric)...   10  600 

31.  Cook   County  Democracy,  Chicago, 

111 6  360 

898. 

►-     7.  President  S.   B.   Dole,  of  Hawaii, 

and  party 1  60 

•  10.  Hotel    Men's    Benefit     Association, 

Erie,  Pa 7  420 

7.  Postponed    Arbor    Day    excursion, 

Lockport,  N.  Y 

19.  Exempt  Firemen,  Wilmington,  Del. 

21.  Central  High  School  of  Buffalo  .... 

22.  Main  line  Erie  R.  R 

Buffalo,  via  N.  Y.  C.  and  trolley  . . . 

24.  Queen's  birthday  excursion 

29.  New  York  city  via  West  Shore  .... 

Erie  Bicycle  Club,  Erie,  Pa 

Main  line  Erie  R.  R 

Buffalo,  via  N.  Y.  C.  and  trolley  .  . . 

30.  Memorial  Day  excursion,  all  sources. 

31.  Delegates  to  Convention  African  M. 

E.  Church 1  60 

^^e   2.  American    Society   Mechanical   En- 
gineers    4  240 

Buffalo  street  railwav  em])loves  ....  1  60 


11 

660 

I 

60 

4 

240 

6 

360 

6 

360 

25 

1,800 

10 

600 

0 

300 

10 

600 

20 

1,200 

40 

2,400 

Om. 

vb 

80 

1> 

2 

6 

1 

2 

4 

i 

85 

2; 

2 

38  [AmHi 

June    5.  From  all  sources 

8.  County  officials  and  friends,    York 
and  Ontario  counties,  Canada 

11.  West  Shore  half-holiday  excursion. . 
Buffalo  Kindergarten  training  class. 
American  Axle  Manufacturers'  Asso- 
ciation   

ErieR.  R 

12.  Canadian  militia  from   Niagara  on 

the  Lake 

Sunday  excursions 

14.  County  superintendents  of  the  poor. 
East   York   Farmers'   Institute  and 

Bonar  Camp  Sons  of  England ....  4 

15.  Delegates  to  American  Water  Works 

Association 5 

18.  Wholesale  and  Retail  Grocers,  Day- 
ton, Ohio 4 

Iroquois  Indian  children 

St.  Thomas,  Ont 6 

18.  Syracuse  and  Rochester 6 

Employees  Northey  Co.,  Toronto.. .  6 

I.  O.  O.  F.,  Monroe,  Ont 4 

Reunion  of  Long  family 1 

Saturday  half-holiday  excursions....               4 
Toronto,  Ont.,  hy  boat 1 

19.  German    Social    Society,    Rochester, 

N.  Y 1 

Lehigh  Valley  line 6 

Sunday  excursion,  all  sources 20  1 


STo.  ST.]  "  39 


1 

60 
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480 

7  • 

420 

Oan.  Peraoni, 

Hue  20.  Employees  Eilgore  Paperware  Mfg. 

Co.,  Toronto,  Ont 4  240 

81.  Shelbourne  Street  Methodist  Church, 

Toronto 8  180 

Special    party     Minneapoh's    Daily 
Joainial,  Minneapolis 

24.  Akron  and  Aron,  via  Erie  R.  R 

Warren,  Pa.,  via  Dunkirk 

25.  Brotherhood     Railway     Trainmen, 

Toronto 4  240 

Gradaating    class.    School    No.   13, 

Buffalo 1  60 

Thursday  Club,  Lockport,  N.  Y 1  60 

Foresters'   Union    Picnic,    Lindsay, 

Ont 6  860 

Saturday  half-holiday  excursions,  all 

sources 10  600 

26.  Sunday  excursion,  all  sources 40  2)400 

27.  Graduating  class,    School    No.    38, 

Buffalo 1  60 

Employees     McLaughlin     Carriage 
Works,  Oshawa,  Ont 

29.  City  employees,  Toronto,  Ont 

Junior    Department   Y,   M.   C.   A., 

Cleveland,  Ohio   

30.  Presbyterian  Church,  Erie,  Pa 

^       1.  Dominion  Day  excursions,  all  sources 

2.  Saturdciy  half-holiday  excursion,    all 

sources  

Royal  Canadian  Yacht  Club 
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July     3.  Sunday  excursions,  all  souroes 

4.  from  all  sources 

5.  New  excursion,  via  W.  N.  Y.  &  P. 

6.  Century  Club,  New  Orleans,  La 

St.  Louis   Church    Sunday    School, 

Buffalo 

St.  Francis   Xavier  Church,   Black 
Rock 

7.  Cumberland   Valley   State    Normal 

School,  Shippensburg,  Pa 

Holy  Trinity  Church,  Buffalo,  N.  Y. 

8.  Kentucky  Press  Association 

Union  churches,  Caledonia,  N.  Y. . . 

Raymond  aud  Whitcomb  party 

Railway  surgeons,  Toronto,  Ont 

Governor  Wolcott  and  staff,  Massa- 
chusetts   

N.    Y.   State    Teachers,    Rochester, 
N.  Y 

9.  American       Librarv        Association 

Jamestown,  N.  Y 

Employees    Coulter    Clothing   ^^fg« 

Co.,  Hamilton,  Ont 

Saturchiv  half-holiday  excursions,  all 

sources - 

10.  Sunday  excursious,  all  sources 

11.  Employees   biscuit-makei's,  Toronto, 

Ont 

12.  Fii-st    Presbyterian    Church,    Lock- 

port,  N.  Y 
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f  12.  Orange  lodges,  Toronto,  Ont 

13.  Annusil    excursion,    Baltimore    and 

Washington 

Baptist  Young  Peojile 

14.  International  Bill  Posters'  Convention 

Baptist  Young  People's  Union 

Episcopal  Church,  Lockport,  N.  Y. 
Methodist  Church,  Erie,  Pa 

15.  Baptist  Y'^oung  People's  Union 

10.  Baptist  Young  People's  Union 

Newton  Chautauqua  party 

Employees  Cornell  and   Co.  Blank 

Book  and  Stationery,  Toronto,  Ont. 

Employees  G.  T.  R.,  Toronto,  Ont. 

Half-holiday  excursions,  all  sources. 

17.  Sunday  excursions,  all  sources 

18.  Baptist  Young  People's  Union 

St.  Vincent  de  Paul  Society,  Toronto, 

Ont    5  300 

20.  Employees     wholesale     and     retail 

grocers,  Hamilton,  Ont 10  600 

Baptist     Young    People's     Union, 

Florida  delegates _         2  120 

Agents  American  Railway  Associa- 
tion    6  360 

St.  Margaret's  Church,  Toronto,  by 
boat   400 

Buffalo,  by  boat 600 

21.  Washington     and     Baltimore,     via 

I^high  Valley 12  720 


Can. 
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1898.  Oanu 

July  21.  Railway  Y.  M.  C.  A.,   via  R.,  W. 

and  O.,  Oswego  N.  T. 18 

Western   New   York   and   Pennsyl- 
vania   7 

Columbus,  Ohio,  via  C.  and  B 10 

N.  Y.  State  Bankers'  Association 10 

22.  Employees    Empire    Clothing    Co., 

Toronto,  Ont 5 

Cleveland,  via  C.  and  B.  line 8 

23.  Saturday  excursions,  all  sources 385 

Buffalo,  by  boat 

24.  Sunday  excursions,  all  sources 84 

26.  Olean,  via  W.  N.  Y.  and  P 7 

26.  Dundas  and  Niagara  on  the   Lake, 

Ont 6 

Buffalo,  by  boat 

27.  Hamilton  and  St.  Catherines,  Ont , 

via  M.  C 8 

London,  Ont 4 

Delaware,  L.  and  W 8 

Cleveland,  O.,  via  C.  and  B 5 

Buffalo,  bv  boat 

28.  Presbyterian   Sunday   School,   Ken- 

more,  X.  Y 2 

Order  of  Foresters,  Toronto,  Ont. . .  5 

Canastota,  via  N.  Y.  C 7 

30.  Chautauqua   party,    via   W.   N.    Y. 

and  P 7 

I.  O.  O.  F.,  Erie,  Pa.,  Nickel  Plate,  8 


9.  87.]  43 

Can.  Penoni. 


ily  80.  Port  Jervis  and    Binghamton,    via 

Erie  B.  R 18  1,080 

Employes  C.   Brown   BiBcnit  Mfg. 

Co.,  Toronto,  Ont 

C.P.R 

General  half-holiday  excursions,  all 

sources  

Buffalo,  by  boat 

31.  Cleveland,  O.,  via  C.  and  B 

Buffalo 

Buffalo,  by  boat ; 

^ng,    1.  Foresters,  Guelph,  Ont 

Civic  holiday,  Guelph,  Ont.,  by  boat . 
Delegates  to  Labor  Convention .... 
Detroit,   Lansing  and  Saginaw,   via 

G.  T.  R 

2.  Special  trolley  party,  Buffalo 

Toledo,  via  C.  and  B.  line 

Rochest<3r,  via  Erie  R.  R 

3.  Public  school,  Buffalo 

Rochester,  via  Lehigh  Valley  R.  R . . 
Mechanics  and  iron  workers,  Toronto, 

Ont 

Lindsay,  Ont.,  via  Grand  Trunk  R.  R. 
St.  Catherines,  Ont.,  Sunday  school . 
Buffalo,  by  boat 

4.  Akron,  Ohio 

Hop  Growers'  Association,  Auburn, 

N.  Y 

Toledo,  Ohio 
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1898. 

Aug.    4.  Micliigan  city  and  western  points.  . . 
Apple  Shippers'  Association.    .... 

Erie  R.  E.,  main  line 

W.  N.  T.  and  P 

Buffalo,  Rochester  and  Pittsburg . . . 
Buffalo,  by  boat 

5.  Michigan,    Indiana    and    Ohio,   via 

Wabash  R.  R 

Erie  and  western  roads 

Nickel  Plate  lino 

Michigan  Central  R.  R 

Buffalo,  by  trolley 

Buffalo,  by  boat 

6.  Farmers'  picnic,  via  R.  W.  and  O  . . 
Chautaucjua   party,   via   W.   N.    Y.  * 

and  P 

Half-holiday  excursion 

7.  Cleveland,  Ohio,  via  C.  and  B.  R.  R. 

K  Y.  C.  andU.  R.  R.  R 

N.  Y.,  L.  E.  and  W    

Jamestown,  X.  Y 

Buffalo,  Rochester  and  Pittsburg.  . . 

Buffalo,  via  steam  and  trolley 

Port  Jervis 

Carbondale,  Pa 

Buffalo,  l)v  boat 

8.  Civic  holiday,  Hamilton,  Out 

Civic  holidav,  Simcoc,  Out 

Civic  holiday,  Toronto,  Out 

League  Cycle  Club,  Philadelphia,  Pa. 


[ASBBMBLT 

Can. 

Penoni. 

30 

1,800 

2 

120 

20 

'   1,200 

10 

600 

10 

600 

100 

34 

2,000 

40 

2,400 

82 

4,920 

65 

3,900 

25 

1,500 

160 

2i 

1,320 

9 

540 

20 

1,200 

10 

600 

20 

1,200 

12 

720 

10 

600 

10 

600 

50 

3,000 

12 

720 

11 

660 

250 

16 

960 

10 

600 

12 

720 

2 

120 

b.  .87.]  45 

m^'  Caitk  Peraoni. 

ug.   8.  Lehigh  Valley  E.  E 12  720 

Woodstock,  Ont.,  via  G.  T.  R  .... .  12  720 

Buffalo,  by  boat 50 

9.  Toungstowii,  via  L.  S.  and  M.  S  . . .  10  600 

Erie,  main  line 10  600 

Chautauqua    party,   \qa   W.   N.   Y. 

and  P 8  480 

Buffalo,  Rochester  and  Syracuse,  via 

N.  Y.  C 12  720 

Milton,  via  G.  T.  R 9  540 

Buffalo,  by  boat 200 

^ng.  10.  Officers    and    general'   agents    New 

York  Life  Ins.  Co 

Scandinavian  Picnic,  Cleveland,  Ohio 
Special  trolley  party,  Buffalo,  N.  Y  . 

Newmarket,  Ont.,  by  boat 

Buffalo,  N.  Y.,  by  boat 

11.  Railway   Y.   M.   C.   A.,   Rochester, 

N.  Y 

National  Hay  Association 

Dunkirk  and  Erie,  via  L.  S.  and  M.  S. 

I.  O.  O.  F.,  Hamilion,  Ont 

Meadville,  Pa 

Buffalo,  N.  Y 

12.  Indiana,  Michigan  and  Illinois 

Buffalo,  Rochester  and  Pittsburg.  . . 
Baltimore,  Washington  and  Philadel- 
phia   

Lake  Shore  and  Michigan  Southern  . 
Buffalo  by  trolley 
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ISM.  Can. 

Aug.  13.  E.,  W.  and  O.  picnic 

Masonic  picnic,  Norwich,  Ont 

Dundas  Tool  Works,  Dundas,  Ont . . 
Chautauqua  party,  W.  N.  T.  and  P . 

Saturday  half-holiday 

Buffalo,  by  boat 

14.  N.  T.  C,  West  Shore  and  M.  0. . . . 

L.  A.  W.,  Rochester,  N.  Y 

C.  and  B.  line  and  trolley,  Buffalo  . . 

15.  Agricultural    Implement  Mfg.  Co., 

Brantford,  Ont 4  240 

Union    excursion,    colored    people, 

Toronto 

Raymond  and  Whitcomb  excursion . 
Order  of  Foresters,  Brantford,  Ont . 
Buffalo  by  boat 

16.  Ohio,  Indiana,  Michigan  and  Illinois 

points 70  4,200 

Jamestown,  X.  Y 9  540 

nornellsville,  N.   Y 9  640 

St.  Thomas,  Ont 7  420 

Burlington,  Ont 7  420 

17.  Big  Four  excursion,  Illinois,  Michi- 

gan, Indiana  and  Ohio 80  4?  800 

Buffalo,  by  boat 200 

18.  Hamilton,  Dayton  and  Cincinnati..             70  4j200 

Orangetown,  Ont 7  420 

Buffalo,  by  boat 100 

19.  Employees      Massey-Harris       Co., 

Toronto  and  Brantford,  Ont 133  7,980 
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1898. 

Aug.  25.  Alliance,   Youngstown   and  Cincin- 

nati,  Ohio '  . . . 

Union  churches  and  schook,  Au- 
burn, Syracuse,  etc.,  N.  Y 

Order  of  Foresters,  Cleveland,  Ohio. 

County  officials  York  county,  Ont. . . 

Buffalo,  by  trolley 

Buffalo,  by  boat 

Toronto,  by  boat 

26.  Special  Erie  excui-sion,  via  C.  and  B. 

Line 

Lehijjh  Vallcv 

27.  Kniglits  of  Pythias  returning  from 

Indianapolis 

General  half-holiday  excursion 

28.  Baltimore,   Washington,   Wheeling, 

etc 

Cleveland,  Ohio,  via  C.  and  B 

BulTalo,  bv  trollev 

Buffalo,  bv  l)oat 

29.  All  sources 

Buffalo,  by  boat 

30.  Lehigh  Vallev 

Lafayette   Ave.  Sunday  School,  Buf- 

falo,  N.  Y 

Buffalo,  Rochester  and  Pittsburg. . . 

Buffalo,  by  boat 

Toronto,  by  boat 

31.  Kocliester,  N.  Y.,  via  West   Shore 

R.  R 


[Absbmblt. 
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^^  Cars.  Peraons. 

^"g  31.  Cleveland  and  Akron,  Ohio 14  840 

^P^-     1.    Annual   reunion    Society   Army   of 

the  Potomac 12  720 

Annual     reunion    Niagara    County 
Veteran  Abb'ii 

Newton  Chautauqua  party 

Hornellsvillc,  N.  Y.,  via  Erie  R.  11. 

Dunkirk,  N.  Y.,  via  Erie  R.  R 

Carbondale,  Pa.,  via  Erie  R.  R 

Buffalo,  by  boat 

Toronto,  by  l>oat 

2-  I^high  Valley 

Washington,   Baltimore   and   Phila- 
delphia  

Corning,  Elinira,  etc.,  via  Erie  R.  R. 

AVestern   New   York   and    Pennsvl- 

vania  R.  R 

o.  Cleveland,  Ohio 

Toronto,  Out 

General  half  holiday  excurpions . . .  . 

Huffah),  N.  Y.,  by  boat 

Toronto,  Ont 

4.  New    York    city,    via    West    Shore 
R.    R 

Main  line   Erie  R.    R 

Main  line  Lehiijh   Vallev 

Main  line  1  >.,  L.  &  W 

Clevehmd,  Ohio   

Rochester  and  Avon,  via  Erie  il.  R. 
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1898.  Can. 

Sept.    4.  Buflfalo t$0 

Buffalo,  hy  boat 

5.  Labor  Day  excursions,  all  sources..  167 

6.  Jamestown,  N.  Y 12 

Bradford,    Pa 13 

Knights  of  Pythias  convention,  Buf- 
falo, N.   Y...: 6 

Ilendrickson  party,  Brooklyn,  N.  Y.  3 

Raymond  and  Whitcomb  party....  3 

Toronto    fair 30 

Toronto,  by  boat 

7.  Dunkirk    and    Allegany 12 

Toronto,  via  (t.  T.  R 50 

Toronto,  via  boat 

8.  Cleveland,  Akron,  Cincinnati 15 

Salem,  Ohio 12 

Toronto  fair,  via  G.  T.  R 50 

Toronto  fair,  via    boat^ 

0.   Public  Press  Ass'n,  lirooklyn,  N.  Y,  2 

(i.  A.  R.  delegates  from  Cincinnati  2 

Toronto,  Ont.,  via  (t.  T.  R 67 

Toronto,  Ont.,  via  boats 

Hullalo,  N.Y 42 

Lewiston,  M.   Y 45 

10.  New  York  Central  R.  R 30 

Bntfalo,  N.  Y 30 

Buffalo,  via  bojit 

Toronto,  via   boat 

Toronto,  via  Gorge  Road    40 


.  87.]  61 

IM>                                  '  Can.  Persons. 

it.  11.  N.  Y.  C,  L.  V.  and  W  S.,  R ,  W.  & 

O.  and  Erie  R.  Rs 203  12,180 

Cleveland,  Ohio 17  1,020 

12.  Foresters'  convention 10  600 

Return  of  Co.  E,  3d  N.   Y.  V.  I., 

excursion 20  1 ,200 

16.  Traveling  Locomotive  Engineers. . .  2  120 

I-.ocoraotive  Firemen's   Ass'n 4  240 

16.  Waba*jh  line 12  720 

Locomotives       Firemen's        Ass'n, 

Toronto 3  180 

Lakewood,  N.  J 3  180 

^  7.  Olean,  Salamanc^i,  and  Bradford ....  9  540 
is.  Main  line  N.  Y.  C,  W.  S.  and  R., 

W.  &  0 60  3,600 

Main  line  Erie  and  D.,  L.  A:  W  . . . .  22  1 ,320 

Cleveland,  Ohio,  via  C.  &  B 10  600 

Sv>.  Citv  officials  Milwaukee,  Wis 1  6U 

■^^.  St.  Luke's  church  and  Sunday  school, 

Brockport,  X.  V "2  120 

^5.  Sunday    excursions,    via    N.  Y.   C, 

Lehigh  Valley   and  Erie 150  9,000 

^7.  Newark,  N.  J.,  Grocery  Men's  Asso- 
ciation    5  300 

28.  Newark,  N.  J.,  Grocery  Men'«^  Asso- 
ciation    6  360 

30.  Baltimore  and  Wasliin*i:ton 14  840 

Total s^ntia  Sbi\ri65 
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Recapitdlation. 

1897.  Can.  Pwapni.. 

October  excuriions 123  7j380 

i8vB. 

February  excnrBionB 1  60 

April  axcarsions 7  420* 

May  excuhsions 189  8>840 

June  ezcureions 266  179 280 

July  excursiona 1  ^448  92, 240 

August  excursions *  2^071  1309265 

September  excursions 1 9508  100)780 

5,568  356,765 


Report  of  the  Treasurer 


rom  THK 


Year  beginning:  Oct.  i,  1897,  and  ending  Sept.  30, 1898. 


t 


Report  of  the  Treasurer. 

1897. 
Oct.      1.  Balance  on  hand  this  date $768  63 

Reckipts  (Maintknanok). 
Xov.    4.  Quarterly  advance  from  the  State 

Comptroller $6>260  OU 

1898. 
Jan.    2(\,  Quarterly  advance  from  the  State 

.Comptroller (>,25()  00 

Apr.  20.  Quarterly  advance  from  the  State 

Comptroller «.250  00 

July  IS.  Quarterly  advance  from  the  State 

(.\)mj)trolK'r (\^2M)  ()(» 


1^5,000  00 


Sj»rcfttl  ajtjyrfqn'lat'um  (f.s  jm r  Ch^tp.  TOO,  LuiOfi  of  1897 

18*j7. 
Oct.      8.   Payment  hy  Statt*  Comptroller 

on  ac<'ount Sl»21   40 

12.   Payment   bv   State  Comptrolirr 

on  account 220  20 

Nov.     8.   Payment  bv   State  (Comptroller 

on  account 1U)4  3u 

I)ee.   10.   Payment  by   State   (.'om|)troller 

on  account 354:  34 

1 898. 
Jan.    12.   Payment   by   State  Comptroller 

on  account 13U   75 
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1898. 

Feb.   14.  Payment  bj'  State  Comptroller 

on  account $89  60 

Apr.   12.  Payment  by  State  Comptroller 

on  account 410  18 

May   11.  Payment  by  State  Comptroller 

on  account 582  51 

12.  Payment  by  State  Comptroller 

on  account 83  26 

17.  Payment  by  State  Comptroller 

on  account 500  00 

June    7.  Payment  by  State  Comptroller 

on  account 1  j444  07 

July     8.  Payment  by  State  Comptroller 

on  account 1  j  333  85 

$6,! 

Special  appropriation  as  per  Chap.  606,  Laws  of  1898. 

July     8.  Payment  l>y  State   Comptroller 

on  account $22  00 

1897. 

Aug.     8.  Payment  by  State  Comptroller 

on  account 984  50 

2*^.  Payment  by  State  (comptroller 

on  ac(HMint 400  35 

Sept.    7.  Payment  by  State  Comptroller 

on  account 1  )450  00 

15.  I^iynient  by  State  Comptroller 

on  account 2?206  12 

6,C 

Nov.     1.  Draft  on  Bank  of  Niagara  for 

October  receipts $290  80 


« 


• 


•  • 


No.  37,]  57 

Diec.     1.  Draft  on  Bank  of  Niagara  for 

November  receipts $49  50 

31.  Draft  on  Bank  of  Niagara  for 

December  receipts 28  60 

1898. 

Feb.     1.  Draft  on  Bank  of  Niagara  for 

January  recei|)ts 37  40 

Mar.     1.  Draft  on  Bank  of  Niagara  for 

February  receipts 50  70 

31.  Draft  on  Bank  of  Niagara  for 

March  receipts 64  00 

May     2.  Draft  on  Bank  of  Niagara  for 

April  receipts .  •. 56  80 

June    1.  Draft  on  Bank  of  Niagara  for 

May  receipts 218  50 

July     2.  Draft  on  Bank  of  Niagara  for 

June  receipts 288  35 

Aug.     1.  Draft  on   Bank  of  Niagara  for 

July  receipts 1,398  95 

Se|>t.    1.  Draft  on  Bank  of  Niagara  i'ur 

August  receipts 2?ir»7  50 

30.   Draft  on   Bank  of  Niagara  for 

September  receipts I  ^722  35 

Feb.    \^.  Dividend  on  deposits  in  Cataract 

Bank S14  17 

June  27.  Dividend  on  deposits  in  Cataract 

Bank U  17 

1897 
Dec.  31.  Interest  oil  balances  in  Manufac- 
turer* and  Traders'  Bank $11  00 


$6,373  45 


28  34 
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1898. 
Mar.   31.  Interest  on  halaiurs  in  Minnifac!- 

tiirertr^  and  Traders'  Jknk §i>i  07 

June  30.  Interest  un  balances  in  Mannfae- 

tnrers  and  Traders'  l>ank  ....  2")   SI 

Sept.  30.   Interest  <»n  i>alanees  in  Mannftu^- 

turerrt  and  Traders'  Hunk  ... .  15  f34 


*77  13 


Total $-14,2^0  97 


P^XPKNDITIRKS. 

nate.  No.  ofal)     No.  of 

sfract.     vwuclier.  Items. 

Xuv.     1..CV M«l....rjiv-ioll  torOclnbor  . 


1182 TinHiias     V.     Wt'lcli.     HiipeiiutoiHlent, 

oDk'c  c.xpcnses 

4..  1483 J.  K.  IVrki US,  r.' pairs 

1484....(.ili»lH-    Tii-kot    Co,,    Incliiiwl    Railwuv 

• 

tic'kt'ts 

148") J'ower  C'iiv  Jjiinber  Co.,  lumber 

148() Nin«;:ira  Saml  Co.,  «;ravi*I ".... 

1187 loliu  .Sullivan,  sloiu* 

1488 TiiiMitliy  Moraii 

1180 C»»leinan  Nih? 

141U) loliii  (ionloii.  tools 

1491 Cataiact  Iin-  Co.,  ice 22  80 

1492 X.  F.  Hxdi'aiilit'  1\»\v<.t  Manufacturiiii; 

Co.,  eltMtrie  lij^hting 5000 

11..  1 19;'» lU'iHv  K.  (In'"orv,  treasUixT  and  secie- 

laiy,  oliict' t  xjn-nsi'S 28  19 

12..  1491 All  X.  JI*-nsi.rhi'l,  ili'ik  loprositlout 13  62 

1195 National  Tn's:)  iMU'lIi^ciU'O^o 16  75 

Total $2,386  77 


Amount. 

$1 

,796  08 

35  59 

3  90 

22  50 

24  U2 

94  57 

112  00 

13  00 

144  00 

9  80 

No.  37.]  69 

Date.        No  ofab-     No.  of 

Knct.     Toocher.  Items.  Amonnt. 

1897. 

1..CVI 1496. ...Pay-roll  for  November $1,448  70 

1497.... Thomas    V.     Welch,    HiiporiiiteiHUuit, 

office  expenses 47  85 

6..                    1498 W.  A.  Shepard,  mimon  work 30  25 

1499 N.  F.  Hydraulic  Power  aud  Manufac- 
turing Co.,  electric  lighting 50  00 

1500....  Hard  wicke  &.  Co.,  tools,  etc 804 

1501. ... McDonald  &  Welcl),  coal 30  50 

1502 Walker  &  Patersou,  tools,  etc 18  12 

1503 Walker  «fc  Paterson,  tools,  etc 15  73 

1504.... Cornelius  Burns,  broken  stone 9  00 

1505 II.  Uugoruian,   plumbing 3  80 

1506... .Jas.  O'Brien,  broken  stone 89  00 

1507 C.  Nee,  broken  stone - 14  00 

1508.... John  Clifford,  tools 6  94 

}.    31.-  1509 Henry  E.  Gregory,  treasurer  and  secre- 

tary, salary  October,  November  and 

December 275  00 

1510 Pay-roll  for  December 1,320  66 

1511....  Thomas    V.     Welch,     superintendent, 

office  expenses 47  05 

Total ^,414  64 

1898. 

Jan.      8..CVII 1512.. ..P.  C.  Flynn  «fe  8on,  painliui; $94  48 

1513 J.  W.  Mead,  brooms.... 12  75 

1514. ...O.  V.  Sage,  ag«Mit    and  warden,  letter 

heads,  etc 6  25 

1515 J.  E.  Perkins,  repairs 8  56 

1516 P.  J.  Davy,  plumbing HO  26 

•  1517 Power  City  Lumber  Co.,  repairs 12  08 

1518 Power  City  Lumber  Co.,  repairs 21  14 

1519 Walker  &  Paterson,  tools,  etc 14  84 

1520.... N.   F.  Hydraulic  Power  and  Manufac- 
turing Co.,  electric  lighting 50  00 
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Date.        No.  of  ab-     No.  of 

stract.     voucher.  Items.  i 

1898. 

Feb.     1..  1521.... Pay-roll  for  January 

1522.... Thomas     V.    Welch,    Baperintendent, 

office  expenses,  ete 

9..  1523 Walker  &  Patorson,  toolSi  etc 

1524 Jas.  Davy,  stationery 

1525... .6.  Cbormann,  tools 

1526 N.  F.  Hydraulic  Power  and  Manafac- 

turin^  Co.,  electric  lighting 

1527....  Brans  Bros.,  raising  ceiling 

1528 Brnas  Bros.,  shelves,  etc 

Feb.    15..                   1529 Wm.  Hamilton,  Commmissioner,  trav- 
eling expenses 

Mch.     1 . .  1530 Pay-roll  for  February 

1831 Thomas  V.  Welch,  superintendent,  office 

expenses 

8..  1532 Thos.   E.    McGarigle,   repairing  water 

wheel 

1533 Power  City  Lumber  Co.,  repairing  In- 
cline Railway  building 

1534 P.  C.  Fl^'nu  &  Son,  painting 

1535 Walker  A,  Paterson,  tools,  etc 

1536.... McDonald  4&  Welch,  coal 

1537 Malouey  &  McCoy,  ice 

1538 N.  F.  Hydraulic- Power  and  Manufac- 
turing Co.,  electric  lighting 

31..  1539 Henry  E.  Gregory,  treasurer  and  secre- 

tary,   salary    January,    February  and 

March 

1540 Pay-roll  for  March 

1541 Thomas     V.    Welch,    superintendent, 

office  expenses 

1542 Alex.    Heiischel,    clerk    to    presidant, 

services 

1543 Hardwickc  &  Co.,  repairs 

1544 Braas  Bros.,  carpentering....... ...... 


'.  870  61 

No.  of  ab-    Mo.  of 

■tnust.     voucher.                                Items.  Amount. 

1515  .^. . .  Brans  Bros. ,  cnrpen  tering .*. . .  $148  34 

1546.. ..Jas.  Davy,  stationery 3  25 

1517 Peter  Lnrnmerts,  tools 40  20 

1548 Walker  St  Paterson,  tools,  etc 33  60 

1549.... N.    F.    Hydraulic  Power    aod    MaDu- 

factnriug  Co.)  electric  lighting 50  00 

1550 Fred  Batchelor,  seed 18  00 

$5,933  11 

^Pril  9..CVIII... .1651... .Omar    V.    Sage,    agent    and    warden, 

stationery $13  76 

^y    3..                  1552. ...Pay-roll  for  April 1,780  16 

1553 Thomas    V.     Welch,     superintendent, 

office    expenses 48  49 

^•-                   1554 W.  A.  Shepard,  repairs  to  conduit 44  31 

1555.... Thos.  E.  McGariglc,  repairs  and  tools..  12  68 

1556 Power  City  Lumber  Co.,  lumber 12  13 

1557 Hardwicke  &  Co.,  repairs 43  93 

1558 ....  Peter  Henderson  &  Co.,  scythes 12  00 

1559... .P.  J.  Davy,  repairs 64  67 

1560 Walker  &  Paterson,  tools,  etc 22  44 

1561.... P.  C.  Flynn  &  Son,  painting 77  36 

1562 Jas.  Davy,  stationery,  etc 10  20 

1563....  J.  McDonald,  coal 15  00 

1564 N.    F.     Hydraulic    Power    and   Manu- 
facturing Co.,  electric  lighting 50  00 

1565--.. Wm.  Hamilton,  Commissioner,  travel- 
ing expenses 30  25 

1566.... Henry  £.  Gregory,  treasurer  and  secre- 
tary, office  expenses 35  66 

$2,272  99 

J*"*    1..CIX 1567.... Pay-roll  for  May $1,795  12 

1568 Thomas    V.     Welch,     superintendent, 

office  expenses,  etc 49  03 
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Date.        No.  of  ab-     No.  of 

Btract.     voucher.  Items.  Amount. 

1898. 

June     2..                   1569 J.  Mackcnna  &,  Son,  Bhacles,  etc $5  50 

1570....IIar(l\vick<'  «fe  Co.,  liose,  etc 18  23 

1571 J.  H.  Ellenbaiim,  plumbing 29  21 

1572....1Jra;is  Bros.,  carpentering 25  34 

1573.... P.  C.  Fl.vnn  &  S«>n,  painting *     62  47 

1574. ...F.  VV.  Oliver  &  Co.,  tools 26  02 

1575 P.  J.  Davy,  plumbing 48  87 

1576.... Walker  «fe  Patcrson,  hardware,  etc....  58  91 

1577 Niagara  Falls  Gas  Light  Co.,  gas 17  64 

1578.... N.  F.  Hydraulic    Power  &   Mfg.   Co., 

elotarid  lighting 50  00 

30-.  1579..-. Henry  E.  Gregory,  treasurer  and  Hecre- 

tary,  salary  April,  May  aud  June  . ..  275  00 

Total $2,460  34 

July     1..CX 1580.. -.Pay-roll  for  June $1,798  48 

1581  ....Thimias     V.    Welch,     superintendent, 

offieeexpen.sos 49  27 

;")..                    1582 Walker  &  Paterson,  tools,  ete 35  46 

ir>83....P.  J.  Davy,  ]duinbing 126  77 

1584 Braas  Bro'4.,  repairs 26  61 

1585...-Braas  Bros.,  rei>airs 208  94 

158G 1'.  C.  Flyini  A  S(»n,  painting 159  45 

1587 llardwieke  &  Co..  repairs 139  18 

1588 Charlotte  Haeberle,  tools 5  28 

1589 ]\)wer  City  Lumber  Co.,  lumber 34  64 

1590 Omar  V.  Sai^e,  agent  and  warden,  sta- 
tionery   6  26 

1591 N.  F.  Hydraulic  Power  and  Mfg.  Co., 

electric  lighting 50  00 

1592... .N.  F.  Cias  Light  Co.,  gas 13  32 

Aug.     1..                    189:L...Pay-n>ll  l".>r  July 1,799  80 

l.')94 Thomas      V.     Welch,    superintendent, 

olbce  exi)ens«'s 37  62 

3..                   1895 Supplomental  pay-ndl 496  37 


r.]  63 

No.  of  ftb-     No.  of 
■tract,      voucher.  Items.  Amount. 

3..                   1596....  JaR.  McCarthy,  tools $25  00 

1597 Charlotte  Hacherle,  repairB 11  18 

1598... .J.  H.  Cook  &Co.,  repairs 10  28 

1599. ...N.  F.  Gas  Light  Co.,  j^as 10  08 

1600 N.  F.  Hydraulic   Power  und  Maiiiifac- 

turing  Co.,  electric  lighting   50  00 

1601 Niagara  Wagou  Works,  tools 6  45 

1602 Carl  Stci II brcnncr,  repairs 2  16 

1603 Belmont  Iron  Works,  park  seats 181  50 

1604.... Nat.  Tent  and  Awning  Co.,  canopy 50  00 

1605 Walker  &  Patersou,  tools,  etc 44  06 

1606 Braas  Bros.,  biid>re  repairs 19  45 

]t)07 Braas  Bnis.,  bridge  repairs 21  58 

'-                   1608. -..Pa> -roll  for  August 1,497  56 

1609 ThouKis     V.    Welch,     NUperintendent, 

office  expenses 19  11 

1610. ...W.  F.  Wall,  ca'olo  for  Inclined  Railway  212  64 

1611.. ..Globe  ticket  Co.,  tickets 45  00 

1612... .P.  C.  F^nu  A  Son,  imintinij 76  20 

1813 P.  J.  Davy,  plnnibiiio: 19  71 

1614 Walker  &  Paterson,  1(h»Im,  etc 19  27 

1615. ...N.  F.  Gas  Light  Co,  ;;hs 4  14 

1616.... N.    F.     Hydraulic    Power    and     Manu- 

I'aclnriiig  Co.,  eheiric  liglitiiij^ 50  00 

1617 W.  A.  Sliei»ard,  i act- way  repair.^ 37  93 

16l8....Charb>lte  Haebeile,  tools,  ttc 6  09 

1619 Pa\-roll  lor  September 1,376  23 

1620 Thomas     V.      Web  li,     superintendent, 

otliee  ex penses 14  29 

1621 ThonuiJi    P.    Kii.;;slord,    ('ommi>si»»ner, 

traveling  ex|»eiises 83  73 

1622 Henry  K.  (Jnj;ory,  tieasnrer  .ind  secre- 
tary, salary    .Inly,    August    anil  Se|»- 

teiuber 27:»  00 

Total.. r.M5r>  [}1 
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PayinenU  out  of  $15,000  as  per  chapter  790,  Law9  of  1897. 

Date.       No.  of  ab-     No.  of 

Btract.     voucher.                           Items.  Amount. 

1897.       Series  II. 

Oct.    14. .II 13 Pay-roll,  walks  and  gradiug $85171 

14....  Samuel  ParsoiiH,  Jr.,  traveling  expenses.  25  50 

15. ...Fred  Batebolor,  seed 9  00 

16 Fred  Batcbelor,  seed 9  00 

17.... W.  A.  Shepard,  Riitters 26  25 

l8...-.NiBgaraSandCo.,  gravel 226  29 

Nov.   10..                       19 Pay-roll,  roads  and  grading 904  90 

Dec.    10..                      20.... Pay-roll,  roads 354  34 

Total $2,406  39 

1898. 

Jan.    12. .Ill 21... Pay-roll,  walks $180  75 

Fcib.    15..                      22 Pay-roll,  walks  and  grading 89  50 

April  12..                      23..-. Pay-roll,  grading 410  18 

24.... Pay. roll,  grading 582  51 

25.... W.  McCuUocli,  survey,  etc 58  50 

26 Samuel  Parsons,  Jr 24  75 

Total $1,296  19 

May     17.. IV 27 Walker  &.  Morris,  plans  on  bridge $500  00 

June     7..                       28....Sam'l    Parsons,    Jr.,  plans    for    plant- 
ing, etc 400  00 

29 Pay-roll,  rods  and  planting 787  57 

30 Elizabetb  Nursery  Co.,  shrubs 19  00 

31 Ellwanzer  »fe  Barry,  vines 29  50 

32 Andorra  Nnrsi'ries,  shrubs 208  00 

Total $1,944  07 

July    11. .V 33 Pay-roll,  roads,  grading,  etc $1,187  60 

34 Parsons  &  Sons  C<».,  shrubs 35  75 

35 Sam'l  C.  Moon,  slmibs 40  00 

36 George  Cook,  planting 43  50 

37 Sam'l  Par-sons,  Jr.,  landscape  architect  27  00 

Total $1,333  86 


Ko.  37.]  65 

Payments  out  of  $15,000,  a«  per  chapter  606,  Loajo^  of  1898. 

Ute.        No.  offtb-     No.  of 

■tract,     voucher.                                 Items.  Amount. 

1S98.    Series  I. 

Jily  11.. 1 1.... Cataract  PublishiDg  Co.,  advertiBiDg..  $2  50 

2.... Win.  Pool,  advertising 1  75 

3.... Buffalo  News,  advertising 5  60 

4. ...Gazette  Pablishiug  Co.,  advertisiug...  2  50 

5 Buffalo  Commercial,  advertising 4  20 

6....E.  T.  Williams,  advertising 1  25 

7 The  Times,  advertising ^.  4  20 

Aq^.    9..                        8.... Buffalo  Courier,  advertisiug 3  50 

9 Buffalo  Express,  advertising 3  50 

10. . . .  Pay-roll,  bridge  and  grading 977  56 

24..                       11....  Pay -roll,  grading 400  35 

flspt.    8..                       12 W.  A.  Sbepard,  stone  arched  bridge...  1,450  00 

16..                       13.... Pay-roll 1,464  04 

14 B.  Messing,  stone  arched  bridge 140  00 

15.... David  Phillips,  stone  arched  bridge  . ..  101  67 

16..-.JobnD.  Dietrich,  tools 42  40 

17 Conway  &  Munson,  stone  arched  bridge  458  01 

'  Total  ....."'. $5,063  03 


Remittances  to  the  State  Treasurer. 

1897. 

Hov.     L.Drart  for  October  receipts $290  80 

^'     1-.. Draft  for  November  receipts 49  fjO 

31.. Draft  for  December  receipts 28  60 


ff 


""•    1.. Draft  for  January  reeeii)ts 37  40 

^''    I  ■  I >raft  for  rebniary  receipts 50  70 

31.. Draft  for  Mareh'reeeipts 04  00 

***y    2.. Draft  forApril  receipts 56  80 

^^^   1.. Draft  for  May  receipts 218  50 

%    2. .Draft  for  June  receipts 288  35 

%.    L.Draft  for  July  rr^eipts 1,398  95 

5 
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Sept.    l..Draftfor  August  receipts $2,167  60 

30. .Draft  for  September  receipts 1,722  35 

Total $6,373  45 

Mar.     1 . .  Dividend  on  deposits  in  Cataract  Bank $14  17 

Juno  30.. Dividend  on  deposits  in  Cataract  Bank 14  17 

Total $28  34 

1897. 

Dec.   31.. Interest  on  balances  in  Manufacturers  and  Traders*  Bank.  $11  00 

1898. 

Mar.  31.. Interest  on  balances  in  Manufacturers  and  Traders' Bank.  24  97 

June  30. .Interest  on  balances  in  Manufacturers  and  Traders' Bank.  25  81 

Sept.  30. .Interest  on  balances  in  Manufacturers  and  Traders' Bank .  15  34 

Total $77  12 

Casb  balance  in  bank $134  71 

Grand  total $44,280  97 

HENRY  E.  GREGOKY, 

Trea$Mrer. 

We,  the  undersigned,  hereby  certify  that  we  have  examined  the 
foregoing  report  of  the  treasurer  for  tlie  fiscal  year  ended  Septenoiber 
30,  1898,  the  vouchers  and  other  papers;  and  we  find  the  report  and 
accompanying  documents  correct,  and  that  the  treasurer  has  properly 
accounted  for  all  moneys  received  and  disbursed  by  him  during  the 
fiscal  year  ended  September  30,  1893. 

THOMAS  P.  KINGSFORD, 
CIIAS.  M.  DOW, 
Commissioners  of  the  State  liesey^vatioii  at  Niagara. 


BngB 2,673  06 

I 363  91 

^ 143  78 

inrar  and   secretary 1  >  100  00 

sr  pipes 382  93 

mse 80  87 

ibing 8  80 

Unre 81  88 

ires 5  50 

ere 7  00 

181  60 

king  fountaine '.  54  56 

T8 26  88 

Day  pond 397  60 


$36)623  83 
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ImprovemenU  v/nder  chapter  790,  La/a)8  of  1897. 

Planting $459  10 

Koadi 1,810  M 

Grading    2,731  « 

Walks 885  9S 

Bridges 558  » 

Filling 208  75 

Seed 18  00 

Gutters 26  65 

Shrubs  and  vines 332  25 

86,980  50 

Improvernsnts  under  chapter  606,  Law%  of  1898. 

FirstSister  Island  bridge 82,787  %^ 

Grading  1,341  »« 

Deepening  channel 365  O^ 

Iron  railing 77  ^  • 

Hennepin's  View 449  "^ ' 

Tools 42 
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BY 
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•easDora,  oat  caere  ib  no  reason  lo  siippoBs  tnai  las  lana  is  now 
more  stable  in  the  interior  of  the  continents  than  along  their  coastal 
borders.  Observations  are  restricted  to  the  coast  bacanee  the  sea 
level  aSordi  the  best  available  datum  plane  for  comparison.  The 
present  paper  discusses  the  stabilitjr  of  the  region  of  the  Lauren- 
tian  lak«s,  and  uses  the  surfaces  of  the  lakes  as  datum  levels  or 
planes  of  reference. 

OBSERVATIONS  BY  MR.  STUNTZ. 
In  1869  there  was  presented  to  the  American  Association  for  the 
Advancement  of  Science  a  paper  hy  G.  R.  Stuntz,  a  land  earreyor 
of  Wisconsin,  describing  certain  ol»ervatioQB  on  Lake  Superior 
made  bj  him  in  1852  and  1853.  He  states  that  in  those  years  a 
certain  mill  race  at  the  falls  of  St.  Marys  River  was  entirely  dry. 
As  St.  Marys  Rirer  is  the  outlet  of  Lake  Superior,  its  volume  and 
the  Bopply  of  water  for  the  mill  race  depend  on  the  height  of 
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water  in  the  lake,  and  he  therefore  inferred  that  at  that  tnd  of  the 

lake  the  water  was  low.     He  also  states  that  a  small  stream  at 

Pindle's  mill,  entering  Lake  Superior  not  far  from  the  entlet,  runs 

with  swift  current  to  the  lake,  and  has  no  widening,  marshes,  or 

other  indication  that  its  valley  overflows  by  the  lake  setting  back 

into  it.     He  then  describes  the  strongly  contrasted  condition   of 

streams  entering  the  lake  near  its  western  end.* 

As  you  go  westward,  the  Ontonagon  River  exhibits  a  slight  till- 
ing up.  The  valley  near  the  mouth  shows  that  at  the  time  it  was 
excavated  the  surfacje  of  the  lake  was  lower  than  at  present.  The 
same  is  also  apparent  at  the  mouth  of  Bad  River,  still  farther  west. 
At  the  mouth  of  Boise  Brule  the  same  thing  is  exhibited,  only  to  a 
greater  extent.  From  this  to  the  west  end  of  the  lake  not  only 
does  the  lake  set  back  into  the  valleys  of  the  streams,  but  the  watera 
are  making  rapid  encroachments  on  the  banks.  So  rapidly  is  the 
filling  back,  that  the  deposits  of  the  streams  do  not  keep  pace  with 
the  tilling  up.  The  consequence  is,  that  there  is  a  large  marsh  and 
pond  in  the  mouth  of  the  valley  of  Boise  Brule  and  Aminecan 
River.  But  nowhere  is  this  tilling  up  more  apparent  than  in  the 
bay  above  the  mouth  of  the  St.  Louis  River.  In  several  partg  sub- 
merged stumps,  several  feet  below  the  present  water  level,  are 
found.  The  numerous  inlets  surrounding  the  main  bay,  when  we 
consider  the  nature  of  the  soil  and  the  formation  (a  tough,  red  clay)^ 
in  all  of  which  the  water  is  deep,  could  not  have  been  excavated  in 
the  natural  course  of  events  with  tiie  water  at  its  present  level. 
The  testimony  of  the  Indians  also  goes  to  strengthen  the 
same  conclusions.  At  the  time  of  running  the  State  line  above 
mentioned,  the  Indians,  ever  jealous  f>f  their  rights,  called  me  to  a 
council  to  inquire  why  I  ran  the  line  through  Indian  land.  In  the 
explanation,  I  gave,  using  the  language  of  the  law,  as  a  starting 
point,  the  lowest  rapid  in  the  St.  Louis  River.  The  chief  immedi- 
ately replied  that  formerly  there  was  a  rapid  nearly  opposite  the 
Indian  village.  Start,  said  he,  from  that  place,  and  you  will  be 
near   the  treaty  line.     After  he   had   been  further  questioned,  I 


*  On  some  recent  geological  changes  in  northeastern  Wisconsin  :  Proc.  Am.  Ass.  Ady.  8cl. 
Vol.  XVIII,  1870,  pp.  806-807. 


learned  that  it  was  only  a  few  yearg  since  tlie  river  was  quite  rapid 
at  the  Indian  village.  At  the  time  the  5aid  line  was  run  the  first 
i^pid  was  about  one  n)ilo  by  the  stream  above  the  village.  From 
these  facts  I  conclude  that  a  change  is  taking  place  gradually  in  the 
level  of  this  great  valley. 

.    From  these  data  Stuntz  infers  "  the  gradual  rise  of  water  at  this 

[west]  end  of  the  lake  and  the  falling  of  the  same  at  the  east,"  and 

It  IS  evident  from  the  context  that  he  refers  this  change  of  the 

^4ter  to  a  westward  canting  of  the  basin,  the  western  part  becom- 

^^S  lower  as  compared  with  the  eastern. 

So  far  as  I  am  aware,  this  paper  broaches  for  the  first  time  the 

idesa.  of  differential  elevation   in   the   Great   Lakes  region,  and   it 

^^^tains  the  only  observations  that  have  over  been  cited  as  showing 

''t^oc^nt  changes  of  that  character.     In  later  years  the  subject  has 

n  approached  from  the  geologic  side,  and  Dr.  J.  W.  Spencer 

expressed  his  opinion  that  a  warping  or  tilting  of  the  whole 

ion  is  now  in  progress. 


E^ARTH  MOVEMENTS  DURING  THE  CLOSING  EPOCHS 

OF  THE  PLEISTOCENE  PERIOD. 

The  Great  Lakes  came  into  existence  in  the  latest  of  the  geologic 

Periods,  the  Pleistocene.     Their  number  and  position   underwent 

i^UTnerous  and  important  changes  during  tlie  latter  part  of  tlie  period, 

and  their  area  and  drainage  systems  have  been  greatly  modified 

•v«sn  within  the  time  to  which  human   history  belongs.     In   late 

^^istocene  time,  the  great  Laurentide  ice  Held,  which  just  before 

^^  covered  the  entire  lake  basin,  was  slowly  growing  less  through 

^  Oaelting  away  of  its  edges,  there  were  a  series  of  lakes  along  its 

^them  margin.     These  were  held  in  at  the  north  by  ice  and   on 

^hfcr  ddes  by  uplands,  and  they  found  outlet  southward  over  the 

^^est  passes  of  the  divide  between  the  Laurentian  bitsin  and  the 

^^naof  the  Mississippi,  Susquehanna,  and  Hudson.     \Vit\\  cVvvii\g^e«» 
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in  the  position  of  the  ice  barrier,  individual  lakes  were  from  time 
to  time  divided  or  drained  and  separate  lakes  nnited,  so  that  the 
lacustrine  geof^raphy  had  a  complex  history.  After  the  ice  had 
wholly  disappeared  from  the  region,  the  drainage  did  not  at  onee 
assume  its  present  system,  for  Lake  Huron,  instead  of  overflowing 
to  Lake  Erie,  discharged  its  surplus  water  over  the  pass  at  North 
Jiay,  Canada,  and  thence  down  the  Mattawa  and  Ottawa  Rivers  to 
the  St.  Lawrence. 

In  the  decipherment  of  this  history  much  use  is  made  of  the  shore 
lines  (»f  the  vanished  lakes.  These  consist  of  sand  and  gravel 
terraces  that  were  once  deltas,  of  cliffs  and  strands  carved  from 
hillsides  by  the  waves,  and  of  spits  and  beach  ridges  thrown  up  by 
the  same  a^'encv.  A  number  of  these  lines  have  been  traced  for 
great  distances,  and  wherever  thus  traced  it  is  found  that  they  are 
no  longer  level,  but  are  gently  inclined.  When  formed  they  were 
of  cours'j  horizontal,  for  they  were  made  by  waves  generated  on  a 
water  surface,  and  the  fact  that  they  are  not  now  level  shows  that 
the  land  on  which  they  are  marked  has  undergone  changes  of 
relative  height.  The  f^eneral  direction  of  inclination  of  the  shore 
lines  is  toward  the  south-southwest,  showing  that  the  basin  of  the 
lakes  has  been  canted  in  that  direction.  The  amount  of  change  has 
not  been  everywhere  the  same,  and  it  is  probable  that  the  direction 
of  the  canting  varies  somewhat  from  place  to  place.  Where 
several  shore  lines  are  traced  on  the  same  slope  the  first  made  are 
usually  more  steeply  inclined  than  the  last  made,  and  hence  it  is 

■ 

inferred  that  the  general  change  of  relative  altitude  was  in  progress 
through  the  whole  epoch  of  the  glacial  lakes.  The  ]>lane  of  the 
Iroquois  shore  line  in  the  basin  of  Lake  Ontario  descends  toward 
the  south-southwest  at  an  aveinige  rate  of  3i  feet  a  mile,  the  slope 
being  steeper  at  the  north  than  at  the  south.*     The  Oswego  shore 

*J.  W.  S|»eiicer,  Traun.  Roy.  Soc.  Canada,  Section  IV,  1869,  pp.  121-131:  G.  K.  Qibert,  Slxtil 
,  Ann.  Kept.  ComniiaHionerB  of  the  State  Reaei  vation  at  Niuf^ara,  All>any,  1890. 
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Vte^  m  the  Mme  baBin,  dopes  in  the  same  direction  at  the  rate  of 
mom  than  8  feet  a  mile.  The  Warren  shore  line,  traced  from  Lima,  . 
Few  Toik,  about  the  sides  of  the  Ontario,  Erie  and  Hnron  basins^ 
to  Pompeii,  Michigani  is  nearly  level  in  the  Hanmee  basin,  but 
IJMB  n<»iheaBtward  with  a  rate  gradnally  increasing  to  S  feet  a  mile* 
'Ito  northward  rise  in  Michigan  is  1^  feet  a  mile.*  The  present 
sonthward  inclination  of  the  water  plane  of  Lake  Algonqnin,  whidb 
ooBopiea  tlie  Superior,  Michigan,  and  Huron  basins,  ranges  from  a 
few  inehee  to  8  feet  a  milcf  Oreat  Lake  Nipissing,  which  occupied 
the  same  basins  after  the  disappearance  of  the  ice  and  had  its  outlet 
it  North  Bay,  conformed  more  nearly  to  the  present  slopes,  the 
general  Inclination  of  its  water  plane  being  about  7  inches  to  the 


On  the  accompanying  maps  of  Lake  Iroquois  and  Great  Lake 
Nipissing  (flgs.  94  and  96)  the  character  of  the  tilting  is  shown  by 
means  of  isobases,  or  lines  drawn  at  right  angles  to  the  direction  of 
tilting,  .AH  points  on  one  of  these  lines  have  been  uplifted  the 
same  amount  since  the  time  of  the  corresponding  lake.  If  we  think 
of  the  plane  of  the  water  surface  pf  one  of  the  old  lakes  as  having 
been  deformed  by  uplift  or  warping,  then  the  isobases  are  contours, 
or  lines  of  equal  present  height,  on  the  deformed  plane. 

Other  evidence  of  the  tilting  of  the  land  is  found  in  the  character 
of  stream  channels  as  they  approach  lake  shores.  The  streams 
reaching  Lake  Su])erior  from  the  southwest  have  already  been  de- 
scribed in  the  quotation  from  Stuntz,  and  similar  characters  Tire 
found  in  the  basins  of  Luke  Erie  and  Lake  Ontario.  Considerable 
tracts  of  land  aloni'  the  southern  shores  and  about  the  western  ends 
of  these  lakes  are  smooth  plains,  there  Ji^urfaccs  liavii.g  been  leveled 
hv  deposits  of  tine  sediment  from  the   Plcistoci-ne  Jaki's  just  men- 

•  p.  B.  Tmylor.  Bull  <i»Hil.  Sue.  Aiueiic.*,  Vol.  VIII   189",  p.  55. 

ty  B.  Tajlor,  A  Shoit  Ilintoiy  ol' the  (irtMt  l,ak.  n.  Torn"  Il^iufe.  Ul)7. 

ttbkt. 
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tioned.     Tlic  creeks  and  rivers  traversing  tlie  plains  have  readily 
cut  the  soft  deposits,    carving  ont  narrow  valleys.     In  the  oppor 
parts  of  these  valleys  the  streams  are  shallow  and  descend  with  lively 
current,  hnt  on  approaching  the  lake  they  become  deep  and  sluggish, 
the  chaiigo  n.-^ually  occurring  several  miles  from  the  lake  shoPB.      ^ 
Stated  in  another  way,  each  stream,  instead  of  debouching  into  the 
lake,  enters  tlie  head  of  a  long,  narrow  bay  or  estuary.     The  origin 
of  sucli  estnaries  is  well  understood.     Thev  are  found  on  all  sink- 
ing  coasts,  and  their  meiining  in  this  region  is  that  the  land  has  gone 
down  or  the  lake  level  has  risen,  so  that  the  waters  of  the  lake  occupy 
lX)rtions  of  the  channels  carved  by  the  streams  in  the  lowland  plaia- 
This  description  applies  to  the  greater  number  of  streams  entering 
Lake  Ontario  between  the  Genesee  and  Don  Rivers  and  to  those 
enterin*!:  Lake  P]rie  between  Cnvaho-^a  River  and  Maumee  Bav. 
Individual  mention  may  be  made  of  Oak  Orchard,  Eighteen  mile 
and  Twelvemile  Creeks  in  New  York,  of  Twelvemilc  and  Twenty- 
mile  Creeks  and  the  Credit  and  Humber  rivers  in  Ontario,  and  of 
Rocky  River,  Ulack  River,  Vermillion  River,  Old  Womans  Creek, 
Pike  Creek,  Turtle  ('reek  and  Ottawa  River,  in  Ohio.     Even  the 
largest  rivers  of  the  district,  including  the  Genesee,  Niagara,  Cuya- 
hoga and  ^laumee,  have  features  indicative  of  the  same  history.* 

Uy  reference  to  the  map  (lig.  93)  it  will  bo  seen  that  th^ 
outlets  of  these  lakes  are  at  their  northernmost  points,  and  this  facS: 
is  related  to  the  conditions  of  the  stream  channels.  The  water  leT&^ 
of  a  lake  is  maintained  by  the  balance  between  inflow  and  outflo 
It  is  just  high  enough  to  enable  the  outflowing  stream  to  carry  o 
the  excels  from  intlovv,  and  the  height  of  water  on  all  shores  is  th 
determined  by  the  height  of  the  outlet.  So  if  these  basins 
canted  northward   the  outlets  arc  thus  lowered  with   reference   to 


*  K.  h.  Taylor  iiimtioiiH  »  few  utliitr  localities  on  the  same  laked:  Am.  Qeologidt.  Vol.  XV, 
1895.  pp.  171-17f5. 


other  parts,  and  the  waters  recede  on  the  southern  shores.     If  they 
are  canted  southward,  the  outlets  are  raised   and  the  waters  are 
;    made  to  advance  on  the  southeni  shores.  ,  Reasoning  frora  effect  to 
,    cause,  tho  fact  that  the  lake  water  invades  the  new-made  stream 
channels  on  the  southern  shores  isevidence  of  the  southward  canting. 
It  should  not  be  assumed  that  the  '* drowning"  of  stream  channels 
ifi  restricted  to  the  tracts  mentioned  above.     Those  tracts  are  speci- 
fied because^  they  fall  within  the  range  of  the  writer's  personal 
I    observation  and  are  known  to  exhibit  the  phenomena  in  a  striking 
f     ^ay.     It  is  believed  that  similar  features  may  be  found  wherever 
f     the  local  conditions  are  favorable  throughout  the  whole  cor»st  lines 
'     ^^  Lake  Ontario  and  Lake  Erie,  about  the  head  of  Lake  Michigan 
itoxxk  Manistee,  Michigan,  to  Kewaunee,  Wisconsin,  and  about  the 
^uole  of  the  American  shore  of  Lake  Superior. 

REASONS  FOR  REGARDING  A  PROGRESSIVE  MODERN 

CHANGE  AS  PROBABLE. 

Independent  of  the  phenomena  described  by  Stnntz,  there  are 

▼Prions  considerations  tending  to  direct  attention  to  the  question  of 

^  stability  or  instability  of  the  Laurentian  area  at  the  present  time. 

The  first  to  be  mentioned  is  purely  geologic.     The  epoch  during 

^hich  the  overflow  frora  the  upper  lakes  followed  the  valleys  of  the 

Mattawa  and  Ottawa  is  definitely  associated  with  a  certain  stage  of 

"*©  Niagara  River.     The  cataract  of  Niagara  is  at  the  present  time 

I      increasing  the  length  of  the  Niagara  gorge  at  a  somewhat  rapid  rate. 

The  formation  from  which  the  water  leaps  is  a  firm  limestone  60 

,     l^t  thick,  and  beneath  this  are  shales  which  are  comparatively  soft 

*^^  Weak.     The  cataract,  by  eroding   the  shale,    undermines  the 

"^estone,  which  falls  away  in  blocks,  and  these  blocks  are  in  turn 

""2ed  by  the  water  as  an  instrument  with  which  to  grind  the 

^*6.    Whirled  about  by  the  water,  the  blocks  not  only  wear  away 
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the  face  of  the  shale  cliff,  bnt  drill  down  deeply,  so  that  beneath 
the  cataract  there  is  a  pool  nearly  or  quite  200  feet  deep. 
Working  in  this  way,  the  cataract  has  extended  the  gorge 
several  hundred  feet  since  the  first  accurate  measurements  were 
made,  the  average  annual  rate  being  between  four  and  five  feet 

With  the  present  arrangement  of  the  drainage  system  the 
Niagara  carries  the  surplus  -water  from  the  basins  of  lakes 
Huron,  Erie,  Michigan  and  Superior;  but  when  the  upper  lakes 
sent  their  overflow  to  the  St.  Kawrence  by  way  of  the  Ottawa, 
the  Niagara  Ciirried  only  the  discharge  from  the  Erie  basin. 
Its  volume  was  only  one-eighth  of  the  present  volume  and  its  po>«rer 
was  correspondingly  less.  It  could  not  move  the  great  blocks 
of  limestone  which  fell  from  the  cliff,  and,  instead  of  scooping 
out  a  deep  j)ool,  as  now,  it  excavated  a  comparatively  shallow 
channel,  whose  bottom  was  cumbered  witli  limestone  debris. 
Owing  to  this  difference  in  method  of  erosion  it  is  possible 
to  discriminate  tlie  parts  of  the  gorge  excavated  when  the 
riviT  was  small  and  when  it  was  large,  and  thus  to  determine 
the  place  of  the  cataract  when  the  outlet  of  Lake  Huron  was 
shifted  frDin  Xorth  Bay  and  the  Ottawa  Eivcr  to  Port  Huron 
and  the  St.  Clair  and  Detroit  Uivers.  That  place  is  at  the 
head  of  the  Whirlpool  Eapids,  li,f)()0  feet  from  the  present 
cataract.  Assuming  that  the  cataract  worked  at  its  present  rate 
thron^'h  this  <listance,  we  may  compute  the  time  consumed.  At 
four  and  OiU'-half  feut  a  vear,  it  would  he  ahout  two  thousand  six 
hundred  vears.  V.  li.  Tavlor,  makintr  allowance  for  various 
(|ualit"ying  factors,  estimates  the  time  to  have  been  not  less  than 
five  thousand   vears.  - 

When  Lake  II 'iron  chanirod  its  outlet,  the  ])lane  of  its  water 
surface  extended   from  the  pass  at  Xorth  Day  to  the  pass  at  Port 


*  A  Hlmrt  history  of  ilie  Crt'ai  Luke». 
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Hnroiiy  bat  the  Nortli  Bay  pass  now  stands  140  feet  higher  than 

the  Port  Huron.    This  difference  of  altitude,  amounting  to  siz 

inches  a  mile,  has,  therefore,  been  wrought  within  the  period  of 

about  five  thousand  years.    In  view  of  the  gradual  nature  of  such 

movements,  this  is  not  a  long  period  to  assign  to  the  measured 

change,  and  it  is  natural  to  inquire  whether  the  movement  is  not 

•till  in  progress. 

Dr.  J.  W.  Spencer,  who  has  devoted  much  time  to  the  study  of 

the  Niagara  gorge  and  the  glacial  lakes,  is  confident  that  change 

of  level  has  not    yet  ceased,  and  that  it  will  eventually   turn 

die  water  of  the  upper  lakes  southward  to  the  Illinois  and  Mia- 

lisaippi  rivers,  leaving  the  Niagara  channel  dry.    Addressing  the 

American  Association  for  the  Advancement  of  Science  in  1834, 

he  said:* 

The  end  of  the  falls  seems  destided,  if  we  read  the  future  by  the 
past,  to  be  effected,  not  by  the  erosion  expending  itself  on  the 

rocks,  but  by  terrestrial  (leforitiation  turniug  the  drainage  of  all  the 
upper  lakes  into  the  Mississippi,  by  way  of  Chicago,  just  as  the 
Huron  waters  were  lately  turned  from  the  Ottawa  into  the  Niagara 
drainage ;  and  at  the  recent  rate  it  would  seem  that  about  live 
thousand  or  six  thousand  years  at  most  will  be  needed.  The  change 
of  drainage  should  arrive  before  the  cataiact  shall  have  receded  to 
Buffalo. 

Another  consideration  of  the  same  tendency  is  found  in  the 
condition  of  the  estuaries  described  in  the  last  section.  Most 
of  the  streams  flowing  into  these  rise  in  districts  of  unconsoli- 
dated drift  and  carry  forward  in  flood  time  a  considerable  load 
of  detritus.  This  is  deposited  in  the  estuaries,  the  coarser  part 
making  deltas  at  their  heads,  and  the  finer  settling  as  mud  in  the 
deeper  water.  The  process  tends  to  convert  the  estuaries,  first 
to  marshes   and   then   to  dry  land,  but  in    most  instances  little 

*Proc.  Am.  Atm.  Adv.  Sci.,  YoL  XLUI,  1894,  p.  246, 
6 
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progress  in  that  direction  lias  been  made.  There  are  a  few 
creeks  rising  in  sandy  districts  which  have  succeeded  in  iHling 
their  estuaries,  changing  thcni  to  marshes;  but  as  a  rule  the  delta 
at  the  head  of  the  estuary  invades  it  but  a  short  distance,  and  the 
marshes  whicli  border  it  here  and  there  at  points  sheltered  from 
the  flood  currents  are  impassable  except  by  boats,  and  have  the 
appearance  of  submerged  flood  plains.  These  characters,  from 
their  close  resemblance  to  the  features  observable  along  the  sub- 
siding parts  of  the  Atlantic  coast,  give  the  impression  that  a  slow 
flooding  of  the  stream  valleys  is  still  in  progress. 

A  third  consideration  is  connected  with  the  record  of  recent 
changes  on  the  coasts  of  the  continent.  It  has  long  been  known 
that  the  Atlantic  coast  south  of  Connecticut  is  subsiding,  and 
Prof.  G.  H.  Cook  was  able  to  determine  the  rate  in  New  Jersey 
as  about  tw^o  feet  a  century.*  Dr.  Robert  Bell  has  recently 
collated  a  variety  of  facts  tending  to  show  that  the  land  has 
risen  in  the  region  about  Hudson  and  James  bay8,f  and  he 
estimates  the  rate  at  from  Ave  to  seven  feet  a  century.  If  these 
two  movements  are  parts  of  a  general  movement  affecting  the 
northeastern  part  of  the  continent,  then  the  Great  Lakes  region, 
approximately  intermediate  in  position  between  the  rising  and 
sinking  areas,  .should  be  found  to  exhibit  a  southward  tilting. 

These  various  facts,  all  tending  in  one  direction,  are  suflicient 
warrant  for  the  working  liyj)otliesis  that  the  tilting  of  the  lake 
region  demonstrated  by  the  slopes  of  the  old  shore  lines  is  still 
in  progress;  and  the  w^-iter,  who  has  for  many  years  been  inter- 
ested in  the  problems  of  the  Great  Lakes,  has  made  rei>eated 
efforts  to  secure  an  investigation  by  which  the  hypothesis  might 
be  tested. 

*  Am.  Jour.  Soi.,  2d  aeriea,  Vol.  XXIV,  1857. 
tAm.  Juur.  Sci.,  4th  series,  Vol.  I,  1896. 
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The  mode  of  iDvestigation  first  suggested  was  the  establishment 

oi  elaborate   observation    stations  at  three   points  —  Port  Hnron, 

;     Chicago  and  Mackinac.     By  a  suitable    series   of   observations  at 

tteee  points,  the  relative  heights  of  benches  noiight  be  established 

'rith    high   precision,  the  water  surface  being  used  as  a  leveling 

Wfitruiuent.     Then,  after  an  interval  of  one  or  two  decades,  the 

observations  might  be  repeated   and  any  changes  in  the  heights 

of   benches  due  to  diflferential   uplift   detected.     The  matter  was 

«il>niitted  in    1890  to   the    Superintendent  of   the  United  States 

lake   Survey  and    to   the    Superintendent  of   the  United  States 

Coast  and  Geodetic  Survey,  but,  though  it  was  received  favorably 

by  tLe  latter  officer,  the  work  was  not  undertaken. 

Other  plans  were  then  considered,  and  it  was  finally  decided  to 
n^ke  a  study  of  existing  records  of  lake  level,  and,  if  necessary, 
ropplement  them  by  additional  observations.  The  results  of  this 
u^vtistigation  are  set  forth  in  the  following  pat^es. 

GENERAL  PLAN  OF  INVESTIGATION. 

ATariations  in  the  height  of  the  ocean  level  at  any  place  depend 

<iliiefly  on  tides,  winds,  and  atmospheric  pressure.     l>y  means  of 

long  series  of  observations  the  effect  of  tliesc  disturbing  factors  can 

1>^  eliminated  and  a  mean  level  obtained  which  is  practica  ly  uni- 

lorin  from  year  to  year-  and  decade  to  decade.     The  height  of  the 

^ater  surface  must  depend  also  on  the  (piantity  of  water  in'  the 

^*<^aii,  but  the  actual  variations  of  volume  are  so  small  as  com- 

P^J'elto  the  extent  of  the  ocean  surface  that  the  resulting  varia- 

^^ons  of  level  may  be  neglected  and    the  mean  level    used   as    a 

*^»Jdard  fur  the  discussion  of  differential  movements  of  the  earth's 

^^*t.    With   the   Great   Lakes   the   ease    is    materially    different. 

**^tre  are  variations  due  to  wind,  atmospheric  pressure,  and  tides, 

"^*  when  tliese  have  been  eliminated  by  long  series  of  observations 


84  [ASSBMBLY 

the  resulting  mean  level  is  far  from  convStant,  varying  from  season 
to  season  and  year  to  year  with  the  volume  of  water.  In  each 
lake  there  is  an  annual  change  of  more  than  a  foot,  depending  on 
the  seasonal  inequality  between  gain  by  precipitation  and  loss  by 
evaporation  (fig.  00),  and  there  is  a  still  greater  change  resulting  from 
the  cnmulativc  effect  of  series  of  dry  and  series  of  moist  yearp. 
The  records  show  that  the  water  surface  in  each  lake  has  been 
several  feet  higher  in  some  years  than  in  othei's.     (See  fig.  97.) 

For  this  reason  the  water  surface  of  a  lake  does  not  afford  a 
datum  plane  by  reference  to  which  the  elevation .  or  subsidence  of 
coasts  can  be  directly  determined.  Fortunately,  however,  there  is 
an  indirect  method  by  which  practically  the  same  result  may  be 
attained.  If  the  mean  level  of  a  lake  surface  be  determined  for 
two  parts  of  the  coast  at  the  same  time,  these  two  planes  may  be 
regarded  as  parts  of  the  same  level  surface,  and,  through  reference 
to  this  common  datum,  fixed  objects  on  the  land  at  the  two  localities 
can  be  compared  with  each  other  so  as  to  determine  their  relative 
altitudes.  If,  then,  after  an  interval  of  time,  the  measurements  are 
repeated,  a  cliano;e  in  the  relative  height  of  the  fixed  objects  may 
be  discovered  and  measured.  The  inve>tigation  described  in  the 
following  pages  niade  use  of  this  method. 

The  fundamental  ])nnciple  of  the  method  is  illustrated  by  the 
diagram,  fig.  1)8,  in  which  A  C  B  is  the  cross  profile  of  a  lake 
basin.  At  a  certain  time  the  mean  plane  of  the  water  surface 
occupies  the  position  XX'.  P>y  means  of  the  engineers  level  it  is 
ascertained  that  a  bench  mark  A  has  a  certain  height  above  the 
water  plane  at  X,  and  that  a  bench  mark  13  has  a  certain  height 
above  X'.  The  difference  between  these  two  measurements  is  the 
difference  in  altitude  between  A  and  B.  After  an  interval  of 
years  the  measurements  are  repeated.  The  water  plane  then  stands 
at  Some  different  level,  say  YY'.     The  lieight  of  A  above  Y  is 
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measured,  and  tbe  lieight  of  B  above  Y';  the  difference  between 
tlie  two  measurements  gives  tlie  relative  lieight  of  A  and  B.  If 
earth  movements  have  occurred  during  the  interval  between  the  two 
sets  of  measurements  the  second  determination  of  the  comparative 
height  of  A  and  B  will  differ  from  the  first  determination,  and  the 
amount  of  difference  will  measure  the  differential  earth  movement. 


AVAILABLE  DATA. 

Gage  readings. — In  order  to  eliminate  the  temporary  effects  of 

disturbing  factors,  it  is  necessary  to  have  a  series  of  observations  of 

the  height  of  the  water  surface  at  each  of  the  localities  compared. 

The  gages  bj  means  of  which  such  observations  are  made  are  of 

various  kinds.     One  of  the  simplest  is  a  graduated  plank,  fixed 

vertically,  by  attaching  it  to  a  dock  or  other  structure,  so  that  one 

end  is  above  water  and  the  other  below.     Sometimes  the  plank  is 

I       omitted  and  the  graduation  marked  upon  the  side  of  a  dock  or  pier. 

The  height  of  the  water  surface  is  ascertained   by  direct  compari- 

^"  ^rith  the  lines   of  the   graduation.       Another  form   of    gage 

^^^^\\  has  been  extensively  used  in  the  lal^es  consists  of  a  graduated 

''^^  Hot  fixed,  but  held  in  the  hand;  with  this  tlie  distiince  from 

"^  U'atcr  surface  to  a  fixed  point  is  measured.     C^.sually  the  fixed 

P^"U   chosen   is  above  the  water  surface,  but  at  one  station.  Port 

^*"->Oniej  it  is  the  sul)merged  sill  of  a  canal  lock.     Another  form 

^nge  includes  a  float  to  which  a  graduated  vertical  rod  is  fixed, 

^^^*  the  graduations  of  the  rod   are  compared  witli  a  fixed  point  on 

land  ;  or  a  chain  attached  to  the  float  may  ])ass  over  a  pulley  and 

^ari-^.  .^  eoimterpoise,  in  which  case  an  index,  fastened  to  some  part 

tlie  chain  or  counterpoise,  moves  up  and  down  past  a  stationary 

^^^luated  scale.    There  are  also  automatic  gages  making  periodic  or 

^^^tinuous  records. 
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Previous  to  the  year  1859  records  of  lake  level  are  meager,  and 
not  of  piieh  nature  as  to  be  suited  to  the  purposes  of  this  invesriga- 
tion.  A  general  account  of  tliem  is  given  by  Col.  Charles  Whittle- 
sey in  Volume  XII  of  the  Smithsonian  Contributions  to  Knowledge, 
and  a  fuller  account  in  the  Report  of  the  United  States  Deep 
Waterwavs  Commission  for  1896.  In  1859  the  investiration  of 
lake  levels  was  undertaken  by  the  United  States  Lake  Survey. 
Several  stations  were  established  on  each  lake,  and  at  these  regular 
observations  were  made,  usually  three  times  a  day.  From  time  to 
time  stations  were  discontinued  and  others  were  established,  and 
after  the  close  of  the  field  work  of  the  Lake  Survey  the  observa- 
tions were,  in  many  cases,  continued  by  oHlcers  of  the  Engineer 
Corps  in  charge  of  harbor  improvements.  With  reference  to  the 
present  investigation,  I  have  examined  Ignited  States  Lake  Survey 
and  other  United  States  engineer  records  for  the  following  stations; 

On  Lake  Superior:  Superior  City,  Duluth,  Ontonagon,  Mar- 
quette and  Sauk  Ste.  Marie. 

On  Lake  Michigan-Huron:  Chicago,  Milwaukee,  Grand  Haven, 
Lockport,  Sand  Beach,    Port  Austin,  Ponte  aux  Barques,  Tawas, 

Escanalni,  Thunder  Bay. 

».■ 

On  Lake  Erie :  ilonroe,  Rockwood,  Cleveland,  Ashtabula,  Erie, 
Buffalo. 

On  Lake  Ontario  :  Port  Dalliousie,  Niagara,  Charlotte,  Oswego, 
Sacketts  Harbor. 

These  reconls  are  for  the  mo.st  part  published  in  the  form  of 
monthly  means,  but  the  individual  observations  are  preserved  iu 
the  Engineer  Office  at  Washington,  and  these  have  been  n»ade 
accessible  to  mo  through  the  courtesy  of  Gen.  William  P.  Craighill^ 
Chief  of  Engineers.  By  the  Canadian  Department  of  Ilailways 
and  Canals  I  have  been  enablcil  t«)  make  use  of  a  long  series  of 
observations  at  Port  Col  borne,  on  Lake  Erie,  the  head  of  the  Wei- 
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[and  canal ;  observations  at  Toronto,  on  Lake  Ontario,  have  been 
Furnished  me  by  the  city  en<i;ineer,  and  observations  at  Coljingwood, 
on  Lake  Huron,  by  Mr.  Frank  Moberly. 

Benchts, — As  gages  at  the  water  side  are  subject  to  various  acci- 
dents, it  is  rarely  possible  to  maintain  tlieir  zeros  for  long  periods  at 
a  constant  level,  and  unless  they  are  connected  by  leveling  with 
bench   marks  of  a  permanent  chanicter  their  records  have   little 
value  for  purposes  of  comparison.    Previous  to  1871  such  connection 
with  l>enche8  was  not  made  by  the  United  States  Lake  Survey,  or  if 
made,  the  records  are  lost.     There  were,  however,  certain  stations, 
notably  Chicago,  Milwaukee,  Cleveland,  Port  Colbome,  Buffalo,  Char- 
lotte and  Oswego,  at  which  this  matter  had  received   attention. 
Tho  structures  at  Chicago  on  which  the  early  bench  marks  were 
made  are  thought  to  have  afterwards  settled. *     At  Milwaukee  the 
early  bench  marks  no  longer  exist,  and  although  there  is  reason  to 
believe  that  other  benches  were  substituted  with  care,  my  researches 
have  not   discovered   a   satisfactory    record.      The    same   remark 
applies  to  Butlalo ;  and  the  record  of  the  original  bench  at  Char- 
lotte has   been  lost.     At  Port  (JJol borne  and  Oswego  the  zero  of 
S^i^Gs  iire  permanent  structures,  which  luive  j)robably  snffercMl  no 
^*^'U)ge;  and  at  Cleveland,  although   the  oldest  benelies  no  longer 
-^*^t,   it   is   believed  that  the  record  of  transfer  is  complete  and 
'•*^i.s-faetory. 

-^U  IbTO  Gen.  C.  i>.  Comstock  wasplace<l  in  charge  of  the  United 
'^^o-^  I>ake  Survey,  and  the  scientitic  methods  introduced  hv  him 
^liided   the  e^stablishment  of   a  coiii})lete   system   of    i)enelies  in 

^^^tiection  with  the  gages.     From  1S72  until  the  c->ni|>letion  of  the 

ft 

^^-'l  work  of  the  Lake  Survey  there  was  an  annual  inspection  of 
'^^  gJigee,  an«l  the  relations  of  their  zeros  to  the  heneh  marks  were 
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redetenniiied  as  often  as  seemed  iieeessarv.  From  ISTl  to  ISTStlie 
6Uj>ervision  of  gages  and  the  red  net  ion  of  reeorde  were  in  charge 
of  Mr.  O:  B.  Wheeler,  and  from  1879  to  1SS2  of  Mr.  A.  K.  Flint. 
The  results  of  the  present  investigation  are  largely  indebted  to  the 
care  and  thoroughness  with  which  these  engineers  performed  their 
work. 

SELECTIONS  OF  STATIONS  AND  YEARS. 

Under  the  general  method  outlined  above,  the  first  step  w-as  the 
selection  of  suitable  pairs  of  stations  on  the  shores  of  the  various 
lakes.  As  the  geologic  data  indicated  a  tilting  of  the  land  toward 
the  south-southwest,  or,  more  precisely,  in  the  direction  S.  27°  W., 
it  was  desirable  to  have  each  pair  of  stations  separated  by  a  long 
distance  in  that  direction.  Afe  the  hypothetic  change  was  exceed- 
ingly slow,  it  wjis  desirable  to  compare  observations  separated  by 
the  longest  practicable  time  intervals.  It  was  essential  that  the 
gage  readings  before  and  after  the  time  intervals  be  accurately  con- 
nected with  the  same  benches.  Consideration  w-as  also  given  to  the 
fact  that  the  results  might  be  vitiated  if  use  were  made  of  observa- 
tions taken  during  the  prevalence  of  storms,  when  the  water  is 
sometimes  driven  by  the  wind  so  as  to  stand  abnormally  high  on 
certain  shores ;  and  in  order  that  the  use  of  such  observations  might 
be  avoided  it  was  important  to  select  years  during  which  the  force 
of  the  wind  was  dailv  recorded.  With  these  considerations  in  view 
the  available  data  were  examined,  and  the  following  selection  was 
made  of  stations  (see  fig.  99)  and  years  : 

For  Lake  Ontario,  Charlotte  and  Sacketts  Harbor,  1874  and 
1896. 

For  Lake  Eric,  Cleveland  and  Port  Colborne,  1858  and  1895. 

For  Lake  Michigan -Huron,  Milwaukee  and  Port  Austin,  1870 
and  1890,  and  Milwaukee  and  Escanaba,  187H  and  189H. 

No  comparison  was  undertaken  for  stations  on  Lake  Superior. 
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relative  heights  of  gagee  and  bend  marks  were  determined  under 
direction  of  Capt.  George  A.  Zinn,  U.  S.  E.,  and  special  observa- 
tions were  made  bj  tlie  observers  regularly  emplojed  by  the  United- 
States  engineers. 

The  "  special "  observations  at  tliese  stations  consisted  of  series 
of  readings  intended  to  eliminate  the  effect  of  the  oscillations 
called  "seiches."  The  equilibrium  of  a  lake  surface  is  disturbed 
not  only  by  winds,  which  blow  the  water  toward  the  lee  shore, 
but  by  inequalities  of  atmospheric  pressure  occurring  during 
thunderstortne  and  during  the  passage  of  cyclones  ;  and  the 
impulses  thus  received  are  not  quicklj  dissipated,  but  cause  a 
long-continued  swaying  of  the  water.  In  large  lakes  these  oscil- 
lations are  so  enduring  as  to  cover  the  interval  from  one  disturbing 
impulse  to  another,  and  keep  the  water  perpetually  in  motion. 
Near  the  ends  of  the  lakes  and  in  bays  with  gradually  converging 
sides  the  range  of  oscillation  may  be  as  great  ae  1  foot,  and  it 
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DISCUSSION  OF  DATA  PROM  PAIRS  OP  STATIONS. 


BA0KETT8  HARBOR  AND  CHARLOTTE. 

In  1874  the  zeros  of  gages  at  these  stations  were  points  marked 
on  docka^  and  readings  were  made  by  means  of  graduated'  vertical 
rods  attaohed  to  floats.  They  give  the  distance  of  the  water  ror- 
laee  below  the  gage  zeros.  At  the  time  of  each  observation  record 
was  also  made  of  the  direction  and  force  of  the  wind.  The  work 
WIS  nnder  the  direction  of  the  United  States  Lake  Snrvey.  Mr. 
A.  Wilder  was  the  observer  at  Oharlotte,  and  Mr.  Henry  Metcalf 
at  Saeketts  Harbor. 

The  gage  at  Charlotte  was  put  in  place  in  November^  1871,  and 
the  measurements  showed  its  zero  to  be  32.7  feet  below  a  bench 
mark.  In  January,  1873,  its  zero  was  fonnd  to  be  82.959  feet 
below  the  same  bench  mark.  On  ICay  1 1, 1874,  it  was  again  com- 
pared with  the  bench  mark,  and  the  difference  was  found  to  have 
increased  to  33.003  feqt.  It  is  probable  that  this  change  of  .044 
foot  was  occasioned  by  the  settling  of  the  dock  to  which  the  gage 
was  attached.  A  manuscript  report  dated  February  3,  1875,  says  : 
"The  bank  is  here  partly  of  timbers  and  partly  of  earth.  The  earth 
has  been  washed  out  and  has  fallen  away  from  the  timber  in  some 
places."  The  gage  at  Saeketts  Harbor  was  also  found  unstable. 
The  report  of  an  inspection  in  May,  1874,  states  that  the  zero  of 
gage  "  has  been  lowered  0.555  foot ; "  and  a  report  dated  February 
3, 1875,  says:  "This  gage  is  fastened  to  the  timbers  of  an  old  and 
unused  dock.  The  instai)ility  of  gages  determined  the  selection  of 
time  for  the  comparison  of  stations.  Both  gages  having  been  com- 
pared with  benches  in  May,  1874,  that  at  Charlotte  on  the  11th  and 
that  at  Saeketts  Harbor  probably  on  the  14th,  the  computations 
were  based  on  a  period  including  these  dates.  Within  this  period 
selection  was  made  of  those  times  of  observation  when  the  wind 
force  at  both  stations  was  less  than  3  on  a  scale  of  10.  Thus  treated, 
the  observations  of  54  days  gave  51  comparisons. 
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Computation  of  the  height  of  the  gage  zero  at  Sacl'ctts  llarhr^ 
New  Yorl\  above  the  gage  zero  at  Charlotte^  New  Yorl^  in  the 
sj/rifig  of  1ST 4:. 
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« 

8 
11 
14 
15 


18 

21 
24 


7 

2 

< 

2 
9 

7 
< 

2 
9 
9 
9 
7 
9 
9 
9 

km 
i 

Art 

i  9 

7 
o 


2»» .  . 

27.  . 


•    •    •    •    •    • 


28 


9 

i 

2 

9 
9 
7 
9 

4 

9 


p- 
i>- 

a. 

P- 

P- 

!>• 

a. 

1>- 

P- 

I^- 
a. 

P- 
a. 

P- 
a. 

P- 

V' 

P- 
a. 

V- 
a. 

P- 


in. 
m. 

HI. 

111. 
111. 
111. 
111. 
m. 
m. 
m. 
m. 
in. 
in. 
in. 
m. 
in. 
in. 
111. 
in. 
in. 
ni. 
in. 
111. 
in. 
m. 
in. 

ni. 
in. 
in. 
in. 
III. 
in. 
in. 
in. 
111. 
in. 
111. 


Gaoe  Reading. 


Sacketts 
Harbor. 


Feet. 
5.43 

5.33 
5.23 
5.16 
6.18 
5.20 
5.18 
5.11 
5.08 
4.88 
5.13 
5.06 
5 .  06 
5.43 
5 .  09 
5.16 
5.18 
5.12 
5.06 
5.17 

0.1      « 

5.12 
5.17 
5 .  25 
5.13 
5.18 
5 .  05 
5.10 
5.02 
5.n2 
5.12 
5.08 
5 .  08 
5 .  OS 
5 .  ( »0 
5 . 1 0 

4 .  98 

5 .  02 


;   Charlotte. 


Feet. 

3.15 
3.01 
2.98 
2 .  80 

2 .  78 

2 .  SO 

2.80 

2.81 

2.78 

2.78 

2.87 

2.88 

2.95 

2 .  95 

2.94 

2.94 

2.91 

2.85 

2.8i 

2 .  85 

2.S2 

2 .  83 

2.84 

2.82 
2.83 

2.83 
2 .  82 
2.81 
2 .  82 
2.95 
2.92 
2.91 

2.86 
2 .  86 
2.84 
2.^3 
2.83 


Difftmca. 


^ 
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Computation  of  the  height  of  the  gage  zero  at  Sacketta  Harbor^  New 
York,  ahove  the  gage  zero  at  Charlotte^  New  York,  in  the  spring 
of  1874— (Con  tin  aed). 


May  30 

June    1 
2 


6 


DAY. 


1874. 


•     ».*■•• 


8 
9 


Mean 


*  ■  • 


Hour. 


7 
9 
9 
7 
9 
9 
9 
7 
9 
7 
2 
9 
7 


a.  m. 
p.  m. 
p.  m. 
a.  m. 
p.  m. 
p.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
p.  m. 
a.  m. 


Gagb  Rbadino. 


Sacketts 
Harbor. 


Feet. 
5.00 

5.03 

4.97 
5.00 
5.02 
5.10 
5.00 
5.00 
5.09 
5.10 
5.00 
4.97 
4.97 


Charlotte. 


Feet. 

2.81 
2.82 
2.82 
2.83 
2.85 
2.82 
2.78 
2.78 
2.79 
2.79 
2.81 
2.81 
2.82 


Difference. 


1 


Feet. 

2.19 
2.21 
2.15 
2.17 
2.17 
2.28 
2.22 
2.22 
2.30 
2.31 
2.19 
2.16 
2.15 


2.247 

± .  008 


In  1896  the  gage  at  Cbarlotte  was  a  graduated  plank  spiked  to  a 
pile  just  north  of  the  western  abutment  of  the  Rome,  Watertown 
and  Ogdeneburg  railroad  bridge.  The  readings  give  the  distance 
of  the  water  surface  above  the  zero  of  the  gage.  At  Sacketts 
Harbor  the  arrangement  was  similar,  the  gage  being  spiked  to  an 
unused  dock.  The  observer  at  Charlotte  was  Mr.  J.  W.  Preston, 
harbor  master ;  at  Sacketts  Harbor,  Mr.  Wilbur  S.  McKee.  Obser- 
vations were  made  morning,  noon  and  night,  the  morning  and 
evening  ol)servation8  being  extended  into  series  whenever  the  water 
tras  60  little  agitated  by  waves  that  the  position  of  its  surface  could 
t>e  detennined  with  precision.  As  the  times  selected  for  these 
periods  of  observation  were  also  comparatively  free  from  atmos- 
pheric disturbances,  and  therefore  favorable  to  a  general  equilibrium 
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of  lake  surface,  the  eoinputations  were  restricted  to  such  times.  In 
the  four  months  of  observations  there  were  but  five  occasions  when 
series  were  made  at  both  stations. 

Computation  of  the  height  of  the  gage  zero  at  SacTcetts  Harbor^ 
New  YorJc^  above  the  gage  zero  at  Charlotte^  New  York^  in  the 
sumvuT  of  1896. 


0 

DATE. 

Hour  or  Commkncinq 
Obskrvation. 

Number  of 

FiVB  MiKUTE 

Rkadinqs. 

Mean  of  Readtkos. 

DlFFIRXXCC 

SackettB 
Harbor. 

Charlotte. 

SackettR 
Harbor 

Char- 
lotte. 

Sacketta 
Harbor. 

Charlotte.' 

CharlottA 
minus  Back 
etiB  Harbor. 

1896. 

Aug.     8 

8.... 

Sept.    9 

14.... 
Oct.    27.... 

7.15  a.  in. 
6.30  p.  m. 
5.30  a.  ni. 
5.00  p.  m. 
8.15  a.  m. 

7  a.  in. 

6  p.  m. 

7  a.  in. 

6  p.  m. 

7  a.  lu. 

13 
13 
13 
13 
45 

13 
12 
13 
13 

11 

Feet. 
0.984 
0.912 
0.351 
0.270 
-0.148 

F»»et. 
0.962 
0.934 
0.428 
0.386 
—0.048 

\ 

—0.022 
0.022 
0.077 
0.098 
0.100 

Mean  , 

+0.055 

\ 

±0.014 

The  bench  at  Charlotte  is  a  mark  on  the  upper  surface  of  the 
water  table  of  the  old  lig^ht-honse.  The  walls  of  the  building  show 
no  cracks,  and  there  is  every  reason  to  believe  the  bench  stable. 
On  May  11,  1S74,  the  zero  of  gage  was  found  by  Mr.  E.  S.  Wheeler, 
assistant  engineer  United  States  Lake  Surs'cy,  to  be  33.003  feet 
below  this  bench  mark.  On  June  30,  1896, 1  leveled  from  the  zero 
of  the  present  gage  to  the  bench  mark,  obtaining  38.950  as  the 
mean  of  two  measurements.  On  July  11,  1897,  Mr.  Warner  W. 
Gilbert  obtained  38.954  feet  as  a  mean  of  two  measurements. 

The  only  bench  mark  existing  at  Sacketts  Harbor  in  1874:  and 
1896  is  a  point  on  the  upper  outer  edge  of  the  water  table  at  the 
northeast  corner  of  the  stone  building  known  as  the  Masonic 
Temple.  In  May,  1874,  this  was  determined  by  Mr.  Wheeler  to  be 
12.225  feet  above  the  zero  of  gage.  On  June  28,  1896,  by  dupli- 
cate measurements,  I  found  it  to  be  20.425  feet  above  the  zero  of 
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the  present  gage.  The  building  hearing  this  mark  rests  on  a 
foundation  of  bed  rock,  but  nevertheless  has  yielded  to  such  extent 
that  its  walls  are  cracked.  I  was  informed  that  the  cracking  and 
repairing  of  the  walls  took  place  some  years  previous  to  1874,  and 
regard  it  as  probable  that  there  has  been  no  change  since  that  date 
in  the  height  of  the  bench  mark. 

These  several  data  are  combined  in  the  following  table : 

Computation  of  the  height  of  the  he7\ch  mark  at  Charlotte^  New 
York,  above  the  h&tich  mark  at  Sacketts  Uarhor,  JNe»jo  York^  in 
1874  and  1896. 

1874.  1896. 

Feet.  Feet. 

Charlotte  bench  mark  above  Charlotte  gage 

zero    +33.003  +38.950 

Charlotte  gage  zero  above  Sacketts  Harbor 

gage  zero —  2 .  247  —  0 .  055 

Sacketts  Harbor  gage  zero  above  Sacketts 

Harbor  bench  mark — 12 .  225  —20 ,  425 

Sum  of  above  — Charlotte  hencli  mark 

a-'Ovc  Sacketts  Harbor  bench  mark.  .    +18.531       +18.170 
Difference — O.OGl 

The  results  of  the  computations  indicate  tliat  the  lieiglit  of  tlie 
Charlotte  bench  mark  above  the  Sacketts  Harl)or  bench  mark  lias 
diminished  in  twentv-tsvo  years  to  the  extent  of  0.001  foot.  This 
quantity  is  the  alf;;ebraic  sum  of  six  other  (juantities,  two  measure- 
ments through  water  levelin*^  and  four  measurements  by  the 
engineer's  level.  The  ])robabIe  errors  of  the  water  levelings  are 
±0.008  and  ±0.014  foot;  tlie  probable  errors  of  my  owii  instru- 
mental levelings  were  each  ±0.ol  foot.  Assi<j^ning  the  same  pre- 
cision to  the  earlier  levelings,  we  obtain  for  the  resulting  quantity 
(0.061  foot)  a  probal)le  error  of  about  ±.03  foot. 

This  j)robable  error  attempts  to  express  ouly  such  deviations 
from  accuracy  as  are  exhibited  by  the  discordance  of  observations 
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it  does  not  include  errors  of  the  class  called  constant.  The  result 
may  be  vitiated  by  the  instability  of  either  bench  or  by  river 
freshets  in  1874,  and  there  are  qualifications  related  to  tides  and 
cyclonic  gradient. 

The  data  at  Sacketts  Harbor  are  not  subject  to  errors  from 
stream  floods.  The  gages  at  Charlotte  were  on  the  bank  of  the 
Genesee  River  near  its  mouth.  The  channel  is  deep,  and  at  ordi- 
nary river  stages  the  current  is  so  gentle  that  river  level  and  lake 
level  are  the  same,  but  in  time  of  flood  tlie  river  level  is  somewhat 
higher.  In  1896  no  flood  periods  were  included,  but  the  records 
for  1874  are  not  full  enough  to  insure  frcedom  from  flood  influ- 
ences. If  the  Charlotte  data  include  errors  due  to  that  cause,  their 
correction  would  increase  the  computed  change  of  relative  height. 

The  tides  of  the  Great  Lakes  are  go  small  as  to  be  masked  by  the 
seiches,  but  they  are  nevertheless  of  sufticient  magnitude  to  affect 
an  investigation  of  this  sort.  Lieut.  Col.  J.  D.  Graham  determined 
a  lunar  tide  of  Lake  Micliigiin  at  Chicago  amounting  to  If  inches 
and  a  spring  tide  amounting  to  3i  inches.*  Gen.  C.  B.  Comstock 
determined  a  lunar  tide  of  Lake  Michigan  at  Milwaukee  of  1  inch 
and  a  solar  tide  of  one-half  inch ;  and  a  tide  of  H  inches  was  found 
at  the  west  end  of  Lake  Superior.f  The  tides  of  Lake  Ontario 
have  not  been  investigated,  and  therefore  a  correction  for  them  can 
not  be  applied.  It  would  be  quite  potrsible  to  eliminate  their  effect 
by  making  the  periods  of  observation  include  complete  tidal  cycles; 
but  the  local  conditions  gave  greater  importance  to  other  criteria 
for  the  selection  of  titnes.  An  inspection  of  dates  with  reference 
to  tidal  cycles  shows  that  the  observations  are  so  distributed  that 
the  influence  of  tide  can  not  be  great. 

A  complete  com ])a rati ve  discussion  of  lake  levels  should  also  take 
account  of  differences  of  atmospheric  ]>rcssure.     It  is  evident  that 

•Ann.  Rfpt.  Chief  of  EujjiDPeis,  U.  S.  A.,  for  I860,  p.  296. 

tAnn.  Sept.  Chief  of  Engineem,  U.S.A.,  for  1872,  pp.  IU33,  1035,  1010;  1876,  pp.  1173,  1192,  IIM. 
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in  a  condition  of  equilibriara  the  level  water  surface  must  be 
deformed  by  local  iiiequab'ties  of  atmospheric  pressure,  and  the^ 
effect  of  pressure  differences  of  course  coexists  with  inequalities  due 
to  other  causes.  In  planning  these  computationb  the  intention  was 
to  apply  corrections  for  barometric  gradient,  but  this  intention  was 
afterwards  relinquished  because  of  the  difficulty  of  properly  dis- 
cussing the  available  barometric  data.  Such  examination  as  was 
given  to  the  subject  led  to  the  opinion  that  during  the  stormless 
periods  selected  for  the  comparison  of  gage  readings  th«  error 
arising  from  the  neglect  of  the  pressure  correction  is  small. 

PORT  COLBORNE  AND  CLEVELAND. 

The  character  of  the  gage  used  at  Cleveland  in  1858  is  not 
described  in  the  records  I  have  seen.  Neither  is  the  name  of  the 
observer  given,  but  various  circnmstances  indicate  that  the  readings 
were  made  either  by  Col.  Charles  Whittlesey  or  under  his  immedi- 
ate  direction.  The  readings  give  the  distance  of  tlie  water  surface 
V)elow  the  high-water  level  of  1838,  and  that  level  was  adopted  by 
the  United  States  Lake  Survey  as  the  plane  of  reference  for  all 
observations  on  Lake  Erie.  At  Port  Colborne  the  upper  sill  of 
Lock  No.  27  of  the  Welland  (anal  was  the  zero  of  nieasureuient, 
and  the  measurement  was  made  I>v  tiie  lock  master,  Mr.  John 
McGillivrav,  bv  thrnstin":  a  <rr:uhiate<l  ])ole  into  the  water  until  the 
en<l  rested  on  the  lock  sill.  As  tlie  reference  j)oint  at  (,'levuland 
was  above  the  water  surface  an.i  that  ;it  Port  Colborne  below,  their 
(iilfci'ence  in  lieii'ht  is  obtained  bv  addino-  the  two  readinjj-s.  ^lost 
of  the  observations  at  Cleveland  were  mr.de  at  8  a.  m.  and  the 
ol)^el•vations  at  Port  Collxirnt^  at  nooii.  At  I*ort  Colborne  the 
(iirecti<»n  of  the  wind  was  recorded ;  at  Cleveland,  the  direction  and 
force.     1  do  not  know  the  scale  of  force  employed,  but  the  record 


98  [AsSBBiBLT 

numbers  range  from  0  to  5,  All  observations  at  both  stations  were 
rejected  when  the  wind  force  at  Cleveland  was  recorded  as  greater 
than  1. 

The  gage  zero  nsed  at  Cleveland  in  1895  was  the  upper  edge  of  a 
cleat  nailed  to  a  plank  forming  one  wall  of  a  well  in  a  wharf.  From 
this  the.  observer  measured  to  the  water  surface  in  the  well  with  a 
graduated  rod.  The  gage  zero  was  set  at  the  level  of  high  water  in 
1838,  which  is  mentioned  in  the  records  as  "  the  plane  of  reference." 
Three  observations  were  made  dailj',  at  7  a.  m.,  1  p.  m.  and  7  p.  m., 
the  work  being  under  the  direction  of  the  United  States  Engineers. 
At  Port  Colbome  observation  was  made  by  means  of  a  float  con- 
nected through  a  chain  with  a  counterpoise,  and  was  therefore 
indirect ;  but  the  readings  were  checked  by  occasional  observatioDB 
with  a  pole,  after  the  method  of  18j58.  An  index  on  the  counter- 
poise was  so  adjusted  as  to  indicate  on  a  scale  the  depth  of  water  on 
the  lock  sill.  I  inspected  the  gage  in  1896,  finding  it  in  dose  ad- 
justment, except  that  an  error  in  either  direction  of  a  fraction  of  an 
inch  might  arise  from  friction.  The  observer  in  1895  was  Mr.  John 
Henshaw.  In  the  following  table  the  readings  at  Port  Colbome, 
which  were  recorded  in  feet  and  inches,  have  been  converted  to  feet 
and  hundredths.  The  record  of  wind  at  the  two  stations  was  the 
same  as  in  1858,  and  there  were  also  available  the  wind  and  pressure 
observations  of  the  United  States  Weather  Bureau.  From  an  in- 
spection of  these  data  three  periods  were  selected  for  Comparison : 
June  28  to  July  3,  July  18  to  28,  and  August  3  to  18.  These 
periods  are  so  related  to  the  tidal  cycle  as  nearly  to  eliminate  tidal 
error. 
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The  zero  of  ^ge  at  Port  Colhorne,  being  subtnerged  masonry,  ii 
of  unquestioned  stability.  The  canal  was  constructed  in  1833,  and 
if  any  settling  followed  construction  it  was  doubtless  complete  be- 
fore 185S  ;  but  the  appearance  of  the  masonry  above  the  water  gives 
no  suggestion  of  yielding. 

The  earlier  work  at  Cleveland  was  connected  with  several  bench 
marks,  all  of  which  have  been  destroyed,  but  before  the  disappear- 
ance of  the  last  one  the  datum  was  transferred  by  leveling  to  other 
pointB.     The  chain  on  which  the  record  dej^ends  is  as  follows  : 

1.  "  Top  of  coping  of  the  northeast  vrall  of  the  Ohio  Canal  lock 
where  it  joins  the  river."  The  higli  water  of  18-8  was  dirt»ctly 
compared  wirli  tin's  bench,  and  Whittlesey  states  tli«t  it  is  0.30  feet 
above  that  high  water  plane.*  As  the  observations  in  L^58  were 
made  near  the  lock,  and  as  Whittlesey,  who  reports  them,  was  a 
civil  engineer  whose  writings  show  that  he  appreciated  the  im- 
portance of  precise  bench  marks,  it  is  probable  that  the  observations 
were  pr<»perly  connectLMJ  with  the  bench.  Ex|)licit  st^itement,  how- 
ever, is  lacking;  the  record  merely  refers  the  lake  level  to  the  high 
water  of  1S38.     Tlio  i»e!icli  wa>  dcstrovcMl  in  I>>T7  ()r  1ST>. 

2.  **  Cross  on  water  table,  northeast  corner  (»f  »Iohn>on  House 
Uock,  sontiiwerit  cornel"  of  Front  and  Kast  liivei- siiuets."  On  June 
15,  I'l^T.'^  (as  sliown  bv  mnnnscript  records  in  the  ollico  of  thc3 
Chief  of  Engineei's,  V.  JS,  A.),  Assistant  Engineer  T.  W.  Wright, 
United  States  Lake  Survey,  leveled  from  this  bench  mark  to  the 
canal  lock  coping  (I),  linding  the  dilTerence  (1  above  2)  to  l)e  3.G7 
feet.  This  bench  mark  is  still  in  existence.  The  walls  of  the  build- 
ing are  cracked  in  such  manner  as  to  indicate  some  settling  of  the 
northeast  corner,  and  the  broad  llagstone  on  which  the  bench  is 
marked  stands  (in  181)7)  O.04  foot  lown*  than  the  next  stone  of  the 
water  table  towanl  the  west.     As  the  lower  stone  suj)ports  part  of 

•CanadiHL  Natiiraliftt.  Vol.  VII.  1875,  p.  412. 


102  [Absbmblt 

the  building  and  the  liigher  stone  carries  no  load,  the  latter  may  be 
asenmed  to  show  the  original  level  of  the  former.  It  is  impossible 
to  say  whether  this  settling  affects  the  record  of  water  levels.  The 
building  was  erected  in  1842,  and  is«,  therefore,  55  years  old  ;  it  was 
83  years  old  in  1875  when  the  datum  of  levels  was  transferred  to  it. 
The  datum  remained  with  it  eighteen  years,  until  1893.  If  settling, 
has  progressed  at  a  uniform  rate,  the  datum  was  aifected  0.013  foot, 
but  it  is  equally  possible  that  the  settling  belonged  to  the  early 
history  of  the  l)uilding,  and  that  a  condition  of  practical  stability 
was  reached  prior  to  1875. 

3.  '*  Bottom  of  west  angle  iron,  on  bottom  of  north  longitudinal 
plate  girder,  middle  of  first  full-depth  bent,  close  to  stone  pier,  new 
L.  S.  &  M.  S.  R.  R.  drawbridge,  now  [1893J  being  finished."  As 
the  bridge  is  symmetric  and  reversible,  this  description  applies  to 
two  different  paints,  but  measurement  shows  that  they  have  the 
same  height.  It  was  copied  from  manuscript  records  in  the  United 
States  Engineer's  office  at  Cleveland,  courteously  placed  at  my 
service  by  Col.  Jared  A.  Smith.  The  records  show  that  in  June, 
,  1893,  the  bridge  bench  (3)  was  connected  by  leveling  with  the 
Johnson  House  bench  (2)  and  also  with  the  gage  zero,  and  that  the 
gage  zero  was  checked  by  the  bridge  in  1896  and  found  correct. 
The  gage  readings  in  1895  (used  in  our  computations)  are  thus 
referred  to  the  bridge  bench.  The  height  of  the  bridge  bench  is 
given  as  4.84  feet  above  the  "  plane  of  reference,"  and  by  implica- 
tion as  1.71  feet  above  the  Johnson  House  bench  (2).  The  draw- 
bridge rests  on  a  stone  pier  many  years  older  than  the  present 
bridge,  and  there  can  be  little  question  of  its  stability. 

In  these  records  of  bench  marks  and  levelings  in  Cleveland  there 
is  certainly  much  to  be  desired,  but  the  presumption  is,  neverthe- 
less, in  favor  of  good  work. 
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,  .It  appean  from  the  oompntatioQ  that  the  ground  at  Fort  Col- 
iMne  has  riieii,  as  oomparod  te  the  ground  at  Cle^ekuid,  0.289  foot^ 
«r  about  9{  inchee  in  thirtj-Beven  years.  The  probable  error  of 
Hub  meaaorament,  as  indicated  by  the  diROordanoe  of  gage  data,  is 
three-fonrths  of  an  inch. 

Ab  a  check  npen  this  reenlt,  a  third  computation  was  made  from 
m;e  readings  in  the  sammpr  of  1878,  a  year  in  which  the  gage  aero 
.at  Clevehind  was  connected  with  the  canal-lock  bench  mark  by 
inatmmental  leveling.  That  compntation  gives  for  the  height  ef 
the  plane  of  reference  at  Cleveland  above  the  lock  sill  at  Fort 
Oolbome  14.714  feet.  K  we  assume  a  gradual  change  from  1868 
to  1896,  and  interpolate  between  14.800  feet,  the  determinatioii 
for  1868,  and  14.561,  the  determination  for  1895,  we  obtain  for  the 
»  sammer  of  1872  the  value  14.710  feet,  which  differs  from  the 
resolt  of  that  year's  observations  by  only  0.004  foot.  The  observa- 
tions on  I^ike  Erie  thus  accord  weU  with  the  theory  of  a  progressive 
southward  tilting  of  the  land. 

The  Port  Col  borne  gage  is  not  so  related  to  streams  as  to  subject 
its  readings  to  error  from  floods.  The  Cle\  eland  gage,  like  the  Char- 
lotte, is  on  a  river  estuary,  and  the  readings  are  subject  to  influence 
by  floods.  The  records  include  no  systematic  account  of  the  condi- 
tion of  the  river,  and  it  is,  therefore,  possible  that  some  of  the 
observations  were  made  when  the  river  level  was  above  the  lake 
level. 

PORT  AUSTIN  AND  MILWAUKEE. 

At  each  of  these  stations  automatic  gages  were  maintained  for 
several  years,  and  their  tracings  give  the  height  of  water  level  with 
an  amount  of  detail  i)ermitting  the  complete  elimination  of  seiches 
and  tides ;  but  there  was,  unfortunately,  some  uncertainty  as  to  the 
position  of  the  zeros,  and  the  danger  of  thus  introducing  constant 
errors  led  me  to  avoid  the  automatic  records  and  choose  times  when 
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other  gages  were  emplojed.     The  eariier  period  selected  for  th< 
comparison  was  the  summer  of  1876,  and  the  gages  then  used  wer< 
floats,  carrying  graduated  vertical  rods.     The  force  and  direction  o 
the  wind  were  recorded  at  Port  Austin  by  the  gage  observer,  an< 
at  Milwaukee  by  the  United  States  Weather  Bureau.     From 
inspection   of  these  records,  together  with  the  Weather   Bureau 
records  of  l)an)inetric  gradient,  selection  was  made  of  the  perioA 
July  11  to  1\)  and  August  16  to  24-,  excepting  only  certain  hoa 
when  tlie  force  of  tlic  local  wind  was  recorded  as  greater  than  3  : 
a  scale  of  10.     This  gave  40  .sejnrate  comparisons,  from  which  tk&e 
difference  in  height  of  the  gage  zeros  was  computed.     The  chos^xi 
j)eriods  are  well  disposed  with  reference  to  tides.     The  readings  ^t 
ifilwaukcc  were  made  at  7  a.  m.,  1  p.  m.  and  6  p.  m.  by  Mr.  Jolxn 
McCiil)e;    at  Port   Austin  the  hours  were  7  a.  m  ,  2  p.  m.  and     9 
p.  m.,  an-il  tlie  observer  was  Mr.  J.  W.  Kimball.     In  the  compat;a- 
tions  the  midday  observations,  though  one  hour  apart,  and  tlie 
evening  (»bservations,  though  three  hours  apart,  were  treated 
simultaneous. 
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In  189G  the  gage  at  Milwaukee  consisted  of  a  graduated  rod  held 
iu  the  observer's  hand  in  measuring  down  to  tlie  water  from  a  fixed 
point  or  zero.  At  Port  Austin  a  board,  carrying  a  graduated  scale, 
was  spiked  to  the  side  of  a  timber  crib,  and  the  position  of  the 
water  surface  on  the  scale  was  noted  bv  tlie  observer.  At  each  of 
these  stations  a  series  of  12  observations,  at  five  minute  intervals, 
was  made  every  morning  and  evening  Vlicn  the  surface  of  the 
water  was  nearly  sinootli.  Tlie  mean  of  a  series  was  afterwards 
treated  as  one  observation,  and  the  computation  was  based  on  the 
simultaneous  pairs  of  observations — 53  in  number.  The  selection 
of  times  was  thus  determined  by  conditions  favorable  for  the  elimi- 
nation of  seiches,  but  it  appears  by  inspection  Ihat  tidal  influences 
also  are  very  nearly  eliminated.  The  observers  were:  At  Mil- 
waukee, Mr.  John  McCabe;  at  Port  Austin,  Mr.  John  P.  Smith. 

As  the  zero  at  Milwaukee  was  above  the  water,  and  the  zero  at 
Port  Austin  below,  tlie  sum  of  the  readings  gives  the  height  of  one 
zero  above  the  other. 
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Oomputaiion  of  height  of  gage  zero  at  Milwaukee,  Wiacotisin, 
above  gage  zero  at  Port  Atiatin,  Michigan,  in  the  su^nmer  of 
1896. 


DATE. 


July 


1896. 


Sept. 


20. 
21. 
28. 
29. 


xVug.     1 


< 

9 
11 

14 
20, 
20 
21 

22 

24 
25 

25 

2s 

30 

1 

2 

4 

0 

7 
8 

l» 

U 
15 
20 
23 
25 
28 
29 


A.  M. 
A.  M. 
A.  M. 
A.M. 
P.M. 
A.M. 
P.M. 
P.M. 
A.M. 
A.M. 
A.  M. 
A.M. 
P.  M. 
A.M. 
P.  M. 
A.M. 
P.  M. 
P.M. 
A.  AI. 
P.  M. 
P.  M. 
P.M. 
P.  M. 
P.  M. 
P.  M. 
P.M. 
P.M. 
A.  M. 

P.  ;m. 

P.  M. 
A.M. 
A.M. 
P.  M. 
A.  M. 
A.  M. 
P.M. 
A.  M. 


Readings  (Mrakb  of  SEitihS). . 


Milwaukee. 


Feet. 

5.528 
5.483 
5 .  703 
5.470 
5 . 5(50 
5.4ofi 
5 .  r»20 
5.447 
5.519 
5.575 
5.338 
5.587 
5.571 
5.558 
5.588 
5 .  505 
5.540 
5 .  595 
5.721 
5.792 
5.721 
5.797 


0 

• 

5 
5 
5 


725 
748 
720 
515 
739 
5 .  ^:49 
5.f.95 
5.5^5 
5 .  5^4 
5.560 
5.8<»2 
5.791 
5.932 
5 .  755 
5.615 


Port 
Austin. 


Feet. 

271 
:-<33 
385 
354 
375 


297 
425 
420 

448 
433 
455 
340 
406 
330 
391 
259 
229 
375 
221 

2<;s 

279 
239 
259 
203 
248 
134 
275 
203 
139 
077 
208 
181 
2S1 
307 
803 
167 
013 


X     I 


Sum. 


Feet. 

6.799 

6.816 
7.088 
6 .  824 
6.935 
6.733 
7.045 
6.867 
6.967 
7.008 
6.793 
6.927 
6.977 
6.888 
6.979 
6.764 

6 .  769 
6.970 
t*> .  942 

7 .  060 
7 .  000 
7.036 
6.984 
6.951 
6.968 
'6 .  649 
7.014 
6.852 
6 .  734 
6.662 
6.792 
6.741 
7.173 
7.098 
6.735 
6.922 
6 .  (;28 
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Compuiatiofi  of  height  of  gage  zero  at  MUwaukee^     Wisconsin^ 
above  gage  zero  at  Port  Austin^  Michigan^  in  the   summer  of 

1896— (Continued.) 


Time. 

RiCADiNoe  (Mkins  or  SiBica). 

DATE. 

Milwaukee. 

Port 
AUHtin. 

Sum. 

1896. 

Oct.      2 

A.M. 
A.  M. 
P.  M. 
P.  M. 
P.  M. 
P.  M. 
A.M. 
A.  AT. 
A.M. 
A.  M. 
A.  .M. 
A.M. 
P.  M. 
A.  M. 
P.  M. 
A.  M. 

Feet. 
5 .  56(5 

5.59i 
5.574 
5 .  632 
5.705 
5 .  506 
5.784 
5 .  642 
5.720 
5.846 
6.182 
6.139 
5 .  960 
5.918 
5 .  802 
5 .  864 

Feet. 
1.250 

1.465 

1.186 
1.101 
1.085 
0.889 
0.769 
-1  .'444 
1.398 
1.215 
1.212 
0 .  800 
0.858 
0.750 
0.722 
0.724 

i 

Feet. 
6.816 

3 

7.059 

4 

6.760 
6 .  733 

5 

6.790 

10 

6.395 

15 

6.553 

17 

7.086 

18 

19 

7.118 
7.061 

22 

7.394 

25 • 

26 

6.939 
6.818 

27 

6.668 

29 

6.531 
6.588 

Mean 

6.875 

I 

±    .019 

Milwaukee  is  well  provided  with  engineer  bench  marks,  and  it  is 
probable  that  thorough  research  would  establish  the  connection  of 
the  gage  zeros  at  each  epoch  with  several  of  the  bench  marks ;  but 
after  inspection  of  the  data  readily  accessible,  I  thought  it  best  to 
make  use  of  only  one  bench,  that  called  the  *'  check  point."  This 
consists  of  the  top  of  a  copper  bolt  leaded  into  the  uorth  side  of 
the  center  pier  of  the  swing  bridge  over  the  river  between  Chestnut 
and  Division  streets.  The  gage  observer  is  required  at  stated 
intervals  to  check  the  stability  of  the  zero  of  his  gage  by  means  of 
this  check  point.  Using  two  rods,  with  the  aid  of  an  assistant  he 
makes  a  series  of  simultaneous  measurements  from  the  check  point 
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and  from  the  gage  zero  down  to  the  water  level,  and  from  tlieee 
measnrements  the  relation  of  the  gage  zero  to  the  cheek  point  is 
deterniined.  Their  relation  has  also  been  determined  by  means  of 
the  engineer's  level  at  various  times,  and  was  so  determined  on 
August  8,  1876,  by  Assistant  Engineer  L.  L.  Wheeler,  who  found 
the  check  point  0.843  foot  above  the  gage  zero.  In  1806  the  check 
observations  by  the  observer  were  very  thorough,  series  of  twenty 
simultaneous  readings  being  made  every  fortnight,  and  from  five  of 
these  series  the  relation  of  the  two  points  is  computed  as  follows: 

Computatiofi  of  height  of  Milwaukee  checkpoint  above  Milwaukee 

zero  of  gage  in  the  summer  of  1896. 

July  12  (mean  of  twenty  comparisons  by  simultaneous        Feet 

readings) 1 .203 

July  26 1.212 

August  14 1 .200 

August  28 1 .  203 

September  16 1. 206 

Mean 1 .  205 

i:        .002 


In  ret^ponse  to  a  lettcT  (>f  in(|niry  as  to  the  stahility  uf  tlic  Mil- 
waukee check  point,  Capt.  (ie(H";>e  A.  Zinn,  I'liited  States  engineer 
in  eharge  of  liarlKH*  improvonu-iUs,  writes  as  follows: 

The  Cliesrniit  Street  J>ri<lfre,  on  tlie  center  |)ier  of  which  the 
cheek  point  is  established,  wa-^  built  in  lvS72. 

Mr.  (t.  II.  Benzenhei't^,  city  engineiM*,  states  that  the  pier  rests  on 
a  j)ile  foundation  ;  tliat  t(»  hi>  knowledge  tin*  drawhridiie  lia-  r.ever 
l>een  releveled  sinct*  j)ut  in  ]>ln<'e,  and  that  if  any  aj»|»r<'ei.i!)h'  ^^.•ltle- 
rnent  had  tiikcn  j)lace  in  the  ciMiter  j)i«'r  it  wouM  !i;;vi*  intertrred 
with  the  operating  <:f  tl-e  swing  bridge.  *Ile  stated  pn-irivoly  that 
no  settlement  had  oc^Mirred. 
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Tlie  principal  bench  mark  used  in  1876  at  Port  Austin,  called 
the  Wisner  bencli  mark,  was  a  copper  bolt  leaded  into  bed  rock; 
but  in  lb96  I  was  unable  to  find  it,  and,  as  at  Milwaukee,  I  had 
recourse  to  a  bencli  mark  ori<i^nalIy  established  and  used  as  a  check 
point.  It  is  the  top  of  an  iron  bolt  driven  into  a  vertical  face  of  bed- 
rock on  the  west  side  of  a  promontory  opposite  the  residence  of  Mr. 
J.  W.  Kimball.  In  July,  1875,  and  October,  1876,  Assistant  Engi- 
neer T.  W.  Wright  found  the  check  point  7.424  feet  below  the 
Wisner  bench  mark;  in  June,  1896,  I  found  the  gage  zero  5.126 
feet  below  the  check  point,  this  quantity  being  the  mean  of  two 
measurements. 

Manuscript  records  in  the  archives  of  the  Lake  survey  state  that 
the  Port  Austin  gage  zero  was  originally  j)laced  on  a  level  with  the 
Wisner  bench  mark,  but  that  hi  July,  1876,  it  was  0.003  foot  too 
low,  and  that  on  October  18, 1876,  it  was  0.040  foot  too  low,  having 
settled  during  the  interval.  As  the  observations  used  fall  within 
this  interval,  it  was  necessary  to  make  some  assumption  in  regard  to 
this  settling,  and  the  assumption  made  \vas  that  it  had  been  at 
uniform  rate  through  the  whole  period.  The  correction  interpolated 
for  the  time  of  observation  was  0.C34  fpot.  Combining  this  cor- 
rection with  data  from  leveling  in  1875  and  1876,  I  obtained  as  the 
height  of  the  gage  zero  above  the  check  point  in  July  and  August, 
1876,  7.460  feet.  The  various  data  thus  described  are  combined  in 
the  following  table : 


Ill 

ieiffhi  '^  Milwaukte  eksdb  point  above  Port 
point  in  the  twamtri  qf  187S  and  1806. 

im.  HN. 

T—t.  AM. 

point  above   Hilwankee 

, 0.848  1.808 

arc  above  Port   Austin 
—5.810  6.878 

zero  above  Port  Anatia 

, 7.460        — B.1S8 

Sdib  of  ^>ov»=Milwankee  cheek  point 

above  Fort  Aaatin  checkpoint 8.098  S.966 

Difference —0.188 

This  result  indicates  that  the  ground  at  Milwaukee,  as  compared 
to  the  ground  at  Port  Auatia,  baa  anbaided  0.188  foot  in  the  tven^ 
jeara  from  1876  to  1890.  It  is  the  algebraic  aum  of  riz  meaanre- 
msnta,  of  vhich  three  are  levelingB  by  water  earface  and  three 
by  the  engineer's  level.  The  probable  errors  of  the  water-level 
measurements  are  *0.019,  ±0.013,  and  *0.002.  The  probable  errors 
of  the  Port  Austin  levelings  in  1896,  as  indicated  by  the  discord- 
ance of  two  independent  results,  is  ±0.008.  If  the  prohable  error 
of  each  of  the  other  measurements  was  ±0.010,  the  probable  error 
of  the  resnlt  is  less  than  ±.03  foot.  There  is  also  an  uncertainty 
arising  from  the  possibility  that  the  stone  pier  to  which  the  Mil- 
wankee  check  mark  is  attached  has  settled,  another  uncertainty  due 
to  the  possibility  of  river  floods,  and  a  third  involved  in  the 
assumption  that  the  settling  of  the  Port  Austin  gage  zero  in  1876 
■was  at  a  uniform  rate.  If  all  the  settling  of  the  Port  Austin  zero 
took  place  before  the  period  of  observation,  the  assumption  makes 
the  result  too  large  by  0.006  foot;  if  all  tlie  settling  took  place 
after  the  observations,  the  assumption  makes  the  result  too  small  by 
0.031  foot.  The  Port  Austin  record  is  free  from  stream-flood  influ- 
ences, but  the  Milwaukee  gage  station  is  on  a  narrow  estuary,  like 
Um  stations  at  Charlotte  and  Cleveland. 
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ESCANABA  AND  MILWAUKEE. 

In  comparing  Escanaba  with  Milwaukee  the  same  general  periods 
of  observation  were  employed  as  in  comparing  Port  Austin  with 
Milwaukee,  but  the  individual  days,  though  selected  in  the  same 
manner,  were  in  part  different.  Fifty-one  separate  comparisons 
were  made  in  1870,  and  62  in  1896.  The  selection  of  times 
was  controlled  by  conditions  favorable  for  the  elimination  of 
seiches,  but  the  combination  of  days  chosen  was  found  to  approxi- 
mately eliminate  tidal  effects  also. 

The  observations  at  Escanaba  in  1876  were  conducted  in  the  same 
manner  as  at  Milwaukee  and  Port  Austin,  the  hours  being  7  a.  m., 
2  p.  m.,  and  9  p.  m.,  and  the  observer  Mr.  George  Preston.  In 
1896  the  system  was  the  same  as  at  Milwaukee,  the  observer  being 
Mr.  Clinton  B.  Oliver.  The  following  tables  give  the  computa- 
tions for  the  two  years : 
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Computation  of  height  of  gage  zero  at  Escanaia,  Michigan,  abovt 
gage  zero  at  Milwaukee,  Witcontin,  in  the  summer  of  1896. 


37.] 


115 


nputatioH  of  height  of  gage  zero  at  Escanaba,  Michigan,  above 
gage  zero  at  Milwaukee,  Wiscfmsin,  etc. — (Continued). 


4 
13 
14 
16 
18 
26 
28 
29 

7 
14 

17 

19 
20 
22 

2C 


DATE. 


:m 


1896. 


RVADINOS  (MbAITS  OF  SkRIBS). 


Time. 


A.M. 
P.M. 
A.M. 
A.M. 
A.  M. 
A.M. 
P.M. 
P.M. 
A.M. 
A.M. 
P.M. 
P.M. 
A.M. 
A.  M. 
A.M. 
P.M. 
A.M. 
P.M. 


Milwaukee. 


Feet. 

5,734 
5,452 
5,584 
5 ,  500 
5.701 
6,914 
5.755 
5,510 
5,514 
5,731 
5,813 
5,622 
5,846 
5,857 
6,182 
6,148 
6,0S0 
5,980 


Elscanaba. 


Feet. 
6,028 

5,848 

5 ,  762 
5,937 
6,047 
6,187 
6,224 
6,133 
6,164 
6,270 
6,157 
6,160 
6,287 

6 ,  346 
6,539 
6 ,  540 
6,471 
6,544 


ean 


) 


Difference. 


Feet. 
.294 

.396 
.178 
.437 
.346 
.273 
.469 
.623 
.650 
.539 
.344 
.538 
.441 
.489 
.357 
.392 
.391 
.5(34 

0.374 
±.012 


he  bench  employed  at  Milwaukee  has  already  been  described. 
Elscanaba  tbere  were  three  bench  marks  in  good  standing,  as 
^W8 :  No.  1,  tbe  top  of  tlie  water  sill  on  the  southeast  corner  of 

Adler  building,  northwest  corner  of  Ludington  street  and 
^Beman  avenue  ;  No.  2,  the  top  of  the  water  sill  of  the  Escanaba 
U-houee  at  the  north  side  of  front  door,  against  the  brick  wall; 
•  3  is  described  in  1876  as  the  "center  of 'a  copper  bolt  set  hori- 
'tally  in  the  foundation  of  the  light-house,  wxst  side,  north  cor- 
'i  3  feet  north  from  steps."  In  a  description  by  Capt.  Geoigo 
Zinn,  dated  June  30,  1896,  the  top  of  the  bolt  is  specified.     I 

informed  by  Mr.  Clinton  B,  Oliver,  the  gage  observer,  that  \\\^ 
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diameter  of  the  bolt  is  three-eighths  inch.  The  relative  he 
two  or  more  of  these  bench  marks  have  been  determined  in 
six  different  years,  the  measurements  being  made  indepc 
with  the  engineer's  level.  It  is  advantageous  to  compa 
measurements,  not  only  to  learn  what  confidence  is  to  be 
in  the  individual  benclres,  but  for  the  sake  of  whatever  lij 
be  cast  on  the  general  precision  of  such  data. 
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In  this  table  the  reading  of  the  height  of  benoh  mark  No.  8  in 
1876  is  corrected  for,  the  distance  between  center  and  top  of  bolt. 
In  the  first  division  of  the  table  the  benches  are  referred  to  zero 
of  gage,  but  as  the  gage  was  not  constant  in  position  these  numbers 
differ  widely  from  year  to  year.  In  the  second  division  the  rela- 
tions  of  the  gages  one  to  another  are  given,  being  deduced  by 
Bubtraction  from  the  numbers  of  the  first  division,  and  these 
figures  are  more  accordant.  It  appears,  however,  that  the  differ- 
ence between  benches  1  and  2  in  1874  departs  widely  from  differ- 
ences found  in  other  yeai's,  and  it  is  therefore  probable  that  a 
blunder  of  measurement  or  record  was  made  in  that  vear.  It 
appears  furtlier,  by  inspection,  that  the  difference  between  benches 
1  and  3  and  the  difference  between  benches  2  and  3  in  1880  are 
not  in  accord  with  the  differences  found  in  other  yeare,  and  it  is 
evident  that  some  blunder  was  made  in  the  measurement  or  record 
of  the  height  of  bench  3  for  that  year.  These  figures  were  accord- 
ingly thrown  out  and  not  used  in  the  computation  of  the  means. 
The  numbers  of  the  third  division  were  obtained  by  subtracting 
the  means  from  the  several  numbers  of  the  second  division,  and 
they  show  the  deviations  from  mean  after  rejecting  the  records 
showing  gross  errors.  Inspection  of  the  table  of  deviations  shows 
that  their  signs  are  irregularly  distributed,  and  discovers  no  evi- 
dence of  progressive  change  from  year  to  year.  It  is  therefore 
probable  that  all  three  of  the  benches  are  stable,  and  that  the 
deviations  of  the  measure'ments  from  uniformity  represent  ordinary 
errors  of  observation.  They  nmy  accordingly  be  used  as  a  rough 
measure  of  the  precision,  barring  blunders,  of  the  instrumental 
leveling  on  which  the  results  of  this  investigation  largely  depend. 
Their  mean  is  0.006  foot,  and  the  computed  probable  error  of  a 
single  measurement  is  ±0.008  foot.  In  combining  various  data  for 
the  comparison  of  Escanaba  with  Milwaukee,  bench  mark  No.  1  of 
Escanaba  was  first  used. 
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Computation  of  the  height  of  Escanaba  bench  mark  No.  1  above 
Milwaukee  check  point  in  the  summer  a  of  1876  and  1896. 

1876.  1896. 

Fe«t.  Fwt 

-Bscanaba  bench  No.  1  above  Eseanaba  gage 

»ro 7.874  7.780 

^Bcanaba  gage  zero  above  Milwaukee  gage 

«ero    , —0.255  .375 

iTi  Iwaukee  gage  zero  above  Milwaukee  check 

point —0.843        —1.205 

Sum  of  above  =  Eseanaba  bench  No.  1 

above  Milwaukee  check  point 6.776  6.949 

Difference +    .173 

TLe  result  indicates  that  the  ground  at  Eseanaba,  as  compared 

''^itli   the  ground   at   Milwaukee,  has  risen   0.173  foot  in  twenty 

yeai-8.     This  quautity  is  the  algebraic  sum  of  six  measurements,  of 

^Hich  three  were  made  through  water  leveling  and  three  by  instru- 

Diental  leveling.     The  probable  errors  of  the  water  levelings  are 

*0.012,  ±0.012  and  ±0.002  foot ;  the  ebtimated  probable  error  of 

^^Je  intjtrumental  levelings  at  Milwaukee  is  ±0.010  foot,  and  of  the 

two  levelings  at  Et^canaba  each   ±0.008  foot.     This  gives  as  the 

proljable  error  of  the  result  ±0.022  foot. 

-A  similar  computation,  usitig  bench  mark  No.  2  instead  of  bench 

mark  No.  1,  gives  0,155  foot  instead  of  0.173,  and  a  computation 

^sed  on  bench  mark  No.  3  gives  0.15G.     Tlie  mean  of  the  three 

'^sults  is  0.161  foot,  with  a  probable  error  of  ±0.022  foot.     The 

^^^y  important  uncertainties  to  which  this  result  is  subject,  besides 

"^oee  indicated   by  the  discordance  of  measurements,  arise  from 

^    possibility  of    the  settling  of    the   bridge  i)ier  to  which  the 

**^vaukee   check   point  is  attached  and  the   possibility  of  river 
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DISCREPANCY  NOTED  BY  CAPTAIN  MARSHALL. 

In  the  later  work  of  the  United  States  Lake  Survey  all  determi- 
nations of  lake  level  were  referred  to  the  high-water  level  of  1838, 
which  is  called  the  "  plane  of  reference."  That  plane  was  directly 
observed  by  Dr.  I.  A.  Laphani,  the  geologist,  and  with  the  aid  of 
a  bench  mark  on  his  honse  at  Milwaukee  was  permanently  recorded. 
For  other  stations  on  Lake  Michigan  Huron  its  position  was 
determined  by  assuming  that  the  level  of  1838  had  everywhere 
the  same  height  above  the  mean  lake  level  as  determined  by  long 
series  of  ob  ervations.  For  the  determination  of  this  plane  at 
Escanaba  use  was  made  of  observations  for  the  period  from*  Janu- 
ary I,  1860,  to  December  31,  1875.  In  1887  Capt.  W.  L.  Marshall, 
U.  S.  E.,  under  whose  direction  the  gage  readings  at  Milwaukee 
and  Escanaba  were  then  made,  detected  a  discrepancy,  which  he 
reported  to  the  Chief  of  Engineers  in  a  letter  dated  October  1.* 

In  former  reports  the  zero  of  Escanaba  gage  has  been  assumed  as 
0.76  foot  above  the  plane  of  reference,  but  a  comparison  of  cor- 
rected readings  at  Milwaukee  and  Escanaba  sliows  that  the  deter- 
minations of  the  plane  of  reference  at  Milwaukee  and  Escanaba 
vary  0,187  foot,  the  Escanaba  plane  being  too  high  or  the  Milwau- 
kee determination  too  low. 

In  the  light  of  present  knowledge  it  seems  probable  that  the  dis- 
crepeucy  thus  noted  by  Captain  Mar?hall  as  an  error  was  occasioned 
either  wholly  or  in  chief  ])art  by  the  progressive  tilting  of  the  land. 
This  conclusion  is  difficult  of  verification,  because  little  record  sur- 
vives of  such  checks  as  may  liave  been  made  upon  the  heights  of 
gage  zeros  during  the  period  1860-1875  ;  but  the  indicated  change 
agrees  in  direction,  and  approximately  in  rate,  with  the  change 
deduced  from  the  present  investigation.  From  the  middle  of  the 
period  1860-1875  to  the  summer  of  1887  was  an  interval  of  twenty 

*  Ajm.  Kept.  Chief  of  Engineon,  U.  8.  A.,  for  1887,  part  8,  p.  2417. 
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years,  equal  to  the  interval  1876-1896  here  used,  and  the  discrepancy 
of  0.187  foot  discovered  by  Captain  Marshall  diflFers  from  the 
cliauge  of  0.161  foot  here  deduced  by  a  quantity  little  greater  than 
the  probable  error  ascribed  to  the  latter  determination. 

SUMMARY  OF  RESULTS. 

Ill  the  following  table  are  assembled  the  numerical  results  as  to 
changes  in  relative  height  of  the  four  pairs  of  stations.  Besides 
the  measured  changes,  the  table  includes  the  periods  intervening 
between  dates  of  measurement  and  distances  between  the  stations 
of  each  pair.  The  lines  connecting  pairs  of  stations  have  a  south- 
westerly direction  (tig.  99,  op.  p.  88),  and  it  is  the  northeastern  station 
of  each  pair  that  appears  to  have  risen  as  compared  to  the  other. 

The  results  thus  show  a  general  agreement  with  the  working 
hypothesis,  tliat  the  latest  cliunge  recorded  by  geologic  data  is  still 
in  progivss.  To  make  the  comparison  (juantitative  tliere  should  be 
substituted  for  the  direct  distances  between  stations  the  correspond- 
ing distances  in  the  assumed  direction  of  tiltint::,  S.  27 'AV^.,  and  the 
measured  results  for  various  distances  and  various  time  intervals 
should  be  reduced  to  a  common  basis.  In  the  third  column  of  the 
table  are  the  reduced  distances,  and  in  the  sixth  the  reduced  rates  of 
chanire.  Assuminti:  the  cliaiii2:e  to  have  a  uniform  rate  and  to  be 
the  same  for  all  parts  of  the  ngion,  the  measurements  at  the  diflfer- 
ent  pairs  of  stations  give  for  a  distance  of  100  miles  and  a  period 
of  a  c*nitury  the  quantities  of  the  sixth  column.  The  seventh 
column  contains  the  probable  errors  of  (juantities  in  the  sixth,  and 
is  baiied  on  the  probable  errors  of  the  measured  changes  in  pairs  of 
stations : 
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IS  THE  LAND  TILTING? 

With  the  numerical  results  of  the  investigation  before  us  we  may 
now  recur  to  the  main  subject  and  ask  whether  the  evidence  war- 
rants the  conclusion  that  a  general,  gradual  tilting  of  the  basin  is  in 
progress.  In  the  discussion  of  the  data  used  in  comparing  the 
several  pairs  of  stations  it  has  been  found  that,  taken  at  their  face 
value,  they  indicate  a  tilting  in  the  hypotlietic  direction,  but  it  has 
also  been  found  impossible  to  resolve  all  doubts  as  to  the  stability 
of  the  gages  and  benches  and  the  accuracy  of  the  measurements. 
By  reason  of  these  doubts  the  result  from  no  single  pair  of  stations 
is  conclusive,  but  when  assembled  thev  exhibit  a  harmony  which 
argues  strongly  for  their  validity.  As  tabulated,  there  are  four 
results,  but  these  are  not  all  independent,  since  ohservations  and 
measurements  at  Milwaukee  are  used  twice.  There  are,  however, 
three  results  wholly  independent  and  a  fourth  partly  independent. 
To  these  may  be  added  a  iifth  partly  independent,  namely,  the  de- 
termination of  change  between  Purt  Colborne  and  Cleveland  for  the 
shorter  period,  1872-1895.  Not  only  do  all  tliese  rcHults  indicate  a 
ohanice  of  the  same  sort,  hut  thev  aijrree  fairiv  well  as  to  <|  nan  tit  v. 
The  computed  change  for  Ino  miles  in  a  century  ranges  only  from 
0.37  to  0.40  foot,  and  the  greatest  deviation  of  an  individual  result 
from  the  mean  of  four  is  12  per  cent.  Tin's  measure  of  harmony 
appeals  strongly  to  the  judgment,  and  is  also  suseeptible  of  aj)proxi- 
mate  numerical  expression.  If  the  fmr  determinations  tabulated  in 
the  sixth  column  are,  in  fact,  measure^  of  the  same  quantity — that 
is,  if  the  tilting  has  been  uniform  throughout,  as  we  have  assumed  — 
then  the  probable  error  of  the  determined  value  of  tliat  (juantity 
(0.42  foot)  is  less  than  ^0.05  foot. 

The  most  important  factors  tending  to  throw  doubt  on  the  con- 
clusion are  the  possibilities  of  accidental  change  in  the  various 
benches   to  which  the  measurements  are  referred.     The  bench  at 
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Port  Austin,  being  a  mark  on  l)e(lrock,  is  trustworthy,  and  the 
agreement  between  the  three  benches  used  at  Escanaba  is  good 
evidence  of  their  stability ;  but  the  bench  at  Milwaukee,  with  which 
both  are  com|)arcd,  is  a  [)ier  of  a  bridge  in  daily  use  and  may, 
perhaps,  be  slowly  settling.  If  it  is  settling,  the  comparisons  with 
benches  at  Kscanai)a  and  Port  Austin  may  merely  reveal  that  fact 
and  not  measure  the  subsidence  of  the  land.  The  fact  that  the 
swing  bridge  on  the  pier  has  not  required  re-leveling  is  certainly 
favorable  to  the  stability  of  the  pier,  especially  when  it  is  con- 
sidered that  a  change  of  fully  1-J  inches  is  to  be  accounted  for;  and 
there  is  further  confirmation  in  the  discovery  of  a  discrepancy 
between  Milwaukee  and  Escanaba  by  Captain  Marshall,  whose  data 
are  probably  independent  of  the  check  mark.  Of  the  benches  on 
Lake  Erie,  the  one  at  Port  Colborne  is  satisfactory,  but  those  at 
Cleveland  may  have  settled  at  critical  times,  and  if  so  their  change 
would  intiuence  the  result  in  the  direction  found.  Of  the  benches 
on  Lake  Ontario,  the  one  at  Charlotte  is  eminently  stable;  the  only 
practical  (jue>tion  atfccts  the  bench  at  Sacketts  Harbor,  which  is  on 
a  building  that  has  not  been  wholly  stable  since  its  construction, 
although  presumahly  so  since  the  making  of  the  bench.  If  the 
building  at  kSacketts  Ilarber  settled  between  1S74  and  1896,  the 
effect  of  the  lowered  bench  was  to  produce,  not  such  a  change  as 
appears  from  the  measurements,  but  one  with  the  opposite  sign. 

It  seems  to  me  that  the  hannony  of  the  measurements  and  their 
agreement  with  prediction  from  geologic  data  make  so  strong  a 
case  for  the  hy|:)othe8is  of  tilting  that  it  should  be  accepted  as  a 
fact,  despite  the  doubts  concerning  the  stability  of  the  gages. 

RATE  OF  MOVEMENT. 
The  deduced  mean  rate  of  change — 0.42  foot  to  the  100  miles  in 
a  century— depends  on  assumptions  which  are  convenient   rather 
than   ])robable.      These   are:   (i)  that  the   whole    region    moves 
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together  as  a  unit,  being  tilted  without  internal  warping,  and  (2) 
that  the  direction  of  its  present  tilting  is  identical  with  the 
direction  of  the  total  change  since  the  epoch  of  the  Nipissing  outlet 
of  the  upper  lakes.  What  we  know  of  the  general  character  of 
earth  movements  gives  no  warrent  for  such  assumptions  of  uni- 
formity, but  no  better  assumptions  as  to  this  region  are  now 
ETailable.  Under  the  law  of  probabilities,  the  close  agreement  of 
four  measurements,  three  of  w^hich  are  wholly  independent,  gives  a 
good  status  to  their  mean,  but  there  are  other  considerations  tending 
to  weaken  this  status.  The  probable  errors  of  the  individuaj 
measurements  are  rather  high,  ranging  from  14  to  60  per  cent.,  and 
this  suggests  the  possibility  that  the  closeness  of  their  correspondence 
may  be  accidental.  It  should  be  remembered  also  that  at  two  or 
three  stations  there  was  reason  to  believe  that  the  gage  zeros  were 
settling  during  the  period  in  which  the  observations  were  made, 
and  the  results  involve  tlie  doubtful  assumption  that  the  rate  of 
settling  was  uniform.  There  is  room  for  doubt  as  to  tlie  precision 
of  the  instrumental  leveling;  in  only  a  few  instances  is  tlie  fact  of 
duplicate  measurements  recorded,  and  single  measurements  are 
notoriously  insecure.  Error  was  doubtless  admitted  by  ignoring 
the  effects  of  barometic  gradient.  River  floods  may  have  intro 
duccd  errors.  In  the  absence  of  flood  records  the  rccoids  of  rainfall 
at  Rochester  (near  Charlotte),  (/leveland,  and  Milwaukee  were  com- 
pared with  the  gage  readings,  the  results  showing  only  that  if  flood 
errors  are  involved  thev  must  be  small.  There  mav  also  be 
personal  equations  of  observers,  especially  as  the  gages  at  pairs  of 
stations  were  not  in  every  case  of  the  same  type.  For  all  these 
reasons  I  am  disposed  to  ascribe  only  a  low  order  of  precision  to  the 
deduced  rate  of  change,  and  regard  it  as  indi<'ating  the  order  of 
magnitude  rather  than  the  actual  magnitude  of  the  differential 
movement. 
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The  rate  of  chauj^e  indicated  by  Stuntz's  observations  is  more 
rapid.     As  already  quoted,   be  states  tbat  at  a  time  wben   Lake 
Superior  was  exceptionally  low  at  its  outlet,  it  was  nevertbeless  80 
biirb  at  its  western  extremity  as  to  obliterate  from  tlie  St.  Louis 
River  a  rapid  which  had  been  visible  only  a  few  years  before.     This 
statement  involves  no   definite  measures,  but  it  implies  that  the 
change  within  the  memory  of  individuals  involves  feet  rather  than 
the  inches  deduced  from  the  studies  in  the  other  lakes.     Similar 
inferences    may   be   drawn    from    his   statement  as  to  submei^^ 
stum]>s.     The  recorded  rant^e  of  water  level  in  Lake  Superior  ii 
about  5  feet,  and  trees  would  grow  little  if  any  below  high-water 
mark.     If,  then,  with  kAv  stage  at  the  east  end,  stumps  are  sub- 
merged at  tlie  west,  a  change  of  5  feet  or  more  would  seem  to  have 
occurred  during  tlie  period  covered  by  the  growth  of  a  tree  and  the 
survival   of   its   stump.      The  differences  between  the  inferences 
drawn  from  this  evidence  and  the  result  based  on  gage  readings  on 
the  other  lakes  is  so  wide  as  to  suggest  the  possibility  of  error  in  the 
J^ake  Superior  observations.     It  is  certainly  important  that  they  be 
vcrilied.     Unfortunately  I  have  not  been  able  to  visit  the  region^ 
and  the  g^ige  records  accessible  to  me  are  not  so  connected   witk^ 
bench  marks  as  to  give  a  satisfactory  basis  for  computation.     Th^ 
United   States   Lake   Survey   made  observations  of   lake   level  at 
Superior  City  from  1859  to  1871,  and  then  transferred  the  statiom* 
to  Dnluth,  where  it  was  continued  for  two  or  three  vears.     Nc^ 
bench  mark  at  Duhith  is  described,  and  the  only  recorded  l)encls. 
mark  at    Superior   City  is  upon  a  wooden  structure,  Johnson 
Alexander's  sawmill.     If  this  bench  survives,  a  good  test  could 
made  by  renewing  the  gage  station  at  Superior  City.     At  the  othe 
end  of  the  lake,  at  Sault  Ste.   ilario,  there  are  authentic   benche 
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If  we  assunie  that  the  rate  of  0.42  foot  per  100  miles  per  century 

^  TiTiiform  and  secular,  and  project  it  backward  to  the  time  when 

^^e  drainage  of  Lake  Huron  was  shifted  from   North  Bay  to  Port 

Huron,  we  obtain  for  the  period  since  that  change  about  10,000 

years.    From  studies  at  Niagara,  Taylor  has  estimated  the  same 

period  as  between  5,000  and  10,000  years;**   and  the  comparison 

^fldieates  that  the  rate  of  modem  change  is  of  such  magnitude- as  to 

Record  well  with  the  idea  that  if  merely  continues  the  geographic 

^«nge. 

Jt  is  to  be  hoped  that  eventually  a  better  measure  of  the  rate  of 
Wting  and  a  surer  indication  of  its  direction  may  be  obtained,  but 
6ven   with  present  knowledge  there  is  interest  and  profit  in  con- 
fiidet-ing  the  economic  and  geographic  consequences  of  the  tilting. 

Q-EOGRAPHIC   CHANGES  RESULTING   FROM  THE 

MOVEMENT. 

A^esaming  that  the  general  result  of  this  investigation  is  substan- 

*ially  correct  —  that  the  whole  lake  region  is  being  lifted  on  one 

Side   or  depressed  on  the  other,  so  that  its  plane  is  bodily  canted 

toward  the  south-southwest,  and  that  the  rate  of  change  is  such  that 

the  two  ends  of  a  line  100  miles  long  and  lying  in  a  south-southwest 

direction  are  relatively  displaced  four-tenths  of  a  foot  in  100  years  — 

certain  general  consequences  may  be  stated.     The  waters  of  each 

^*ke  are  gradually  rising  on  the  southern   and  western   shores  or 

^*"ing  on  the  northern  and  eastern  shores,  or  both.     This  change  is 

^^^  directly  obvious,  because  masked  by  temporary  changes  due  to 

^^Ualities  of  rainfall  and  evaporation  and   vai-ions  other  causes, 

^^  it  affects  the  mean  height  of  the  lake  surface.     In  Lake  Ontario 

®    ^ater  is  advancing  on  all  shores,  the  rate  at  any  place  being 

^^Portional  to  its  distance  from  the  isobase  through   tht  outlet 

•Bull.  Geol.  Soc.  America.  Vol.  IX.  18W,  p.  83. 
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(AA,  fig.  100).  At  Hamilton  and  Port  Dalhousie  it  amountB 
to  6  inches  in  a  century.  The  water  also  advances  on  all  shores  of 
Lake  Erie,  most  rapidly  at  Toledo  and  Sandusky,  where  the  change 
is  8  or  9  inches  in  a  century.  All  about  Lake  Huron  the  water  is 
falling,  most  rapidly  at  the  north  and  northeast,  where  the  distance 
from  the  Port  Huron  isobase  (CC,  lig.  100)  is  greatest;  at  Mackinac 
the  rate  is  6  inches,  and  at  the  mouth  of  French  River  10  inches,  a 
century.  On  Lake  Superior  the  isobase  of  the  outlet  (DD,  fig.  100) 
cuts  the  shore  at  the  international  boundary  ;  the  water  is  advancing 
on  the  American  shore  and  sinking  on  the  Canadian.  At  Duluth 
the  advance  is  6  inches,  and  at  Heron  Bay  the  recession  is  5  inches, 
a  century.  The  shores  of  Lake  Michigan  are  divided  by  the  Port 
Huron  isobase.  North  of  Oconto  and  Manistee  the  water  is  falling; 
south  of  those  places  it  is  rising,  the  rate  at  Milwaukee  being  5  or 
6  inches  a  century,  and  at  Chicago  9  or  10  inches.  Eventually, 
unless  a  dam  is  erected  to  prevent.  Lake  Michigan  will  again  over- 
flow to  the  Illinois  River,  its  discharge  occupying  the  channel 
carved  by  the  outlet  of  a  Pleistocene  glacial  lake.  The  summit  in 
that  channel  is  now  8  feet  above  the  mean  level  of  the  lake,  and  the 
time  before  it  will  be  overtopped  (under  the  stated  assumption  as  to 
rate  of  tilting)  may  be  computed.  Evidently  the  first  water  to 
overflow  will  be  that  of  some  high  stage  of  the  lake,  and  the  dis- 
charge may  at  first  be  intermittent.  Such  high- water  discharge  will 
occur  in  500  or  600  years.  For  the  mean  lake  stage  such  discharge 
will  begin  in  about  1,000  years,  and  after  1,500  years  there  will  be 
no  interruption.  In  about  *2,000  years  the  Illinois  River  and  the 
Niagara  will  carry  equal  portions  of  the  surplus  water  of  the  Great 
Lakes.  In  2,500  years  the  discharge  of  the  Niagara  will  be  inter- 
mittent, falling  at  low  stages  of  the  lake,  and  in  3,500  years  there 
will  be  no  Niagara.  The  basin  of  Lake  Erie  will  then  be  tributary 
to  Lake  Huron,  the  current  being  reversed  in  the  Detroit  and  St. 
Clair  eiiannels. 


Fia.   100.— Rfli 
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The  most  numerous  economic  bearings  of  this  geograpliic  change 
pertain  to  engineering  works,  especially  for  the  preservation  of  har- 
bors and  regulation  of  water  levels.  Bui;  the  modifications  thus 
prwluced  are  so  slow  as  compared  to  the  growing  demands  of  com- 
merce for  depth  of  water  that  they  may  have  small  importance.  It 
is  a  matter  of  greater  njoment  that  cities  and  towns  built  on  low- 
lands about  Lakes  Ontario,  Erie,  Michigan  and  Superior  will  sooner 
or  later  feel  the  encroachnient  of  the  advancing  water,  and  it  is  pecu- 
liarly unfortunate  that  Chicago,  the  largest  city  on  the  lakes,  stands 
on  a  sinking  plain  that  is  now  hwt  little  above  the  high-water  level 
of  Lake  Michigan. 

PLANS  FOR  PRECISE  MEASUREMENT. 

While  it  is  believed  that  the  general  fact  of  earth  move- 
ment has  been  established  by  the  present  investigation,  the 
mciisurement  of  its  rate  and  the  deterniinatiun  t)f  its  direction 
fall  far  short  of  the  ])recisioii  which  i.s  desirable.  For  the 
purposes  of  science  the  order  of  niairnitiido  of  the  change  is  more 
important  than  its  ]>recise  nieasnrenient,  but  there  are  imolved 
great  economic  interests,  and  these  demand  more  definite  in- 
formation. The  account  of  tlu^  present  investigation  is  therefore 
supplemented  by  an  outline  ])lan  of  the  more  elaborate  investi- 
gation which  appears  necessary  to  irive  measurements  of  the  pre- 
cision that  is  desirable. 

Existinic  data  are  neither  full  enoui^di  nor  exact  enoui^h  to 
give  satisfactory  measures  of  the  small  (juantities  sought.  Doubt- 
less a  more  elaborate  di>cussinn  would  vield  better  results  than 
I  have  obtained,  biit  the  improvement  could  not  be  great. 
Observations   by  the    Lake    Survey  were  conducted  for    purposes 

not   demanding  a  high   order   of   ])recision,  and  high   refinement 
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was  not  attempted.  The  snpplemeDtary  work  done  in  1896 
attempted  only  to  be  good  enough  for  use  in  combination  with 
the  work  of  1874  and  1876,  and  can  not  serve  as  the  first 
term  of  a  new  comparison. »  The  problem  requires  a  new  set 
of  higli-grade  observations  at  each  station  of  a  carefully  planned 
system,  to  be  followed,  after  an  interval  of  at  least  a  decade,  by  a 
second  set  of  observations  at  the  same  stations. 

Foreseeing  no  opportunity  to  undertake  such  a  work  inj'self, 
I  have  formulated  in  the  following  paragraphs  a  plan  embody- 
ing the  results  of  my  experience — a  plan  intended  to  afford  use- 
ful suggestions  to  some  investigator  by  whom  the  work  may  be 
actually  undertaken. 

Selectio7i  o/ stations. — To   measure  the  rate  of  change  in  any 
given   direction,  observations  at  two  stations  suffice ;  but  to  deter- 
mine also   the  direction  of  change,  it  is  necessary  to  use  three 
stations  grouped  in  the  form  of  a  triangle.    The  longer  the  sides 
of   the  triangle  the  better    the  measurement  of    rate,    and    the 
larger  its  smallest  angle  the  better  the  determination  of  direction. 
A   brief   insj)ection    shows    that    the  shores  of     Lake   Michigan 
and  Lake  Huron  give  the  best  opportunity  for  the  planning  of  a 
well-conditioned   triangle.     Though  the  narrowness  of    their  con- 
necting strait  has  led  to  the   giving  of   separate  names,  they  are 
really  a  single   lake,  and  the  stretch  of  their  water  surface  is  in 
every  direction  greater  than  that  of  Lake  Superior. 

For  the  purpose  in  view  the  point  of  first  importance  is  the 
outlet  of  the  lake  at  Port  Huron.  This  is  peculiar  in  that 
the  ])lane  of  the  mean  water  level  has  here  a  constant  relation 
to  the  adjacent  land,  a  relation  altogether  independent  of  the  pro- 
gressive defoniijition  of  the  basin.  This  station  should  not  be  on 
the  St.  Clair  River,  but  on  the  shore  of  the  lake  near  by. 


Pio.  lUI.— Propowd  systems  of  stntions  for  tho  precise  measurement  of  earth  move- 
ments. 
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The  second  point  of  vantage  is  Chicago.  As  economic  interests 
are  more  seriously  affected  bj  the  geographic  change  at  that 
point  than  elsewhere,  it  is  desirable  to  determine  directly,  by 
coin]>arison  with  Port  Huron,  the  rate  at  which  the  lake  is  en- 
croaching on  the  land. 

A  third  point  of  prime  importance  is  the  Strait  of  l^Iackinac. 
Although  the  equilibrium  levels  of  the  surfaces  of  the  two  lakes 
are  the  siime,  there  are  considerable  periods  when  their  equi- 
librium is  disturbed,  and  during  such  periods  a  current  flows  in 
one  direction  or  the  other  through  the  strait.  Only  when  this 
current  is  nil  is  the  whole  water  body  in  perfect  equilibrium, 
and  it  is  essential  to  precise  leveling  through  the  water  sur- 
face either  that  times  of  equilibrium  be  chosen  or  that  due  allow- 
ance be  made  for  the  gradients  associated  with  flow.  Observations 
must  therefore  be  made  on  the  current  in  the  strait,  and  it 
is  l>e6t  to  connect  them  with  the  work  of  a  complete  station. 

As  appears  by  the  annexed  diagram  (tig.  101),  the  triangle 
formed  bv  these  three  stations  is  well  conditioned  as  to  size 
and  funn ;  the  lengths  of  its  sides  are  appruxiinately  225,  275 
and  310  miles,  and  its  smallest  angle  is  about  45  degrees. 

While  the  proper  use  of  these  three  stations  will  give 
answer  to  the  <inestions  of  greatest  economic  and  sciuntiiic 
imjv;rtance  there  will  be  material  scientific  advantage  in  add- 
ing a  fourth  station  to  the  system.  It  should  be  placed  some- 
where on  the  north  shore  of  Georgian  Bay,  and.  giving 
con:iideration  to  acces.>ibility  as  well  as  geographic;  position,  it  is 
prubal)le  that  Parry  Sound  should  be  selected.  By  aiding  this 
8tatii»n  another  well-conditioned  triangle  would  ])e  (•oi!i|leted,  and 
there  would  result  an  additional  deterniinati«^n  of  the  rate  and 
direction  of  tilting,  if  rate  and  direction  vary  from  place  to  place 
the  fact  will  probably  be  brought  out.     There  would  be  additional 
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advantage  in  the  fact  that  Parry  Sound  and  Chicago  are  separated 
by  the  greatest  practicable  distance  in  the  direction  of  maximum 
change,  so  that  a  comparatively  short  j)eriod  of  time  might  aiford  a 
valuable  measurement.  The  approximate  results  of  the  present 
investigation  indicate  that  the  change  in  the  relative  height  of 
Parry  Sound  and  Chicago  in  ten  yeare  would  be  about  2  inches. 

Goyiditions  controlling  equipment. — In  order  to  plan  intelligently 
the  system  of  observations,  full  cousideratiou  should  be  given  ta 
the  conditions  affecting  the  problem,  and  provision  should  be  made 
for  all  possible  sources  of  error.  Prominent  among  these  are  the 
various  factors  which  modify  the  water  lev^el  at  points  on  the  lake 
shore.  Such  factors  have  been  considered  in  the  preceding  discus- 
sion of  gage  data,  but  they  are  assembled  here  in  a  more  systematic 
way. 

The  lake  continually  receives  water  from  streams  and  from  rain, 
and  continually  parts  with  water  by  discharge  at  its  outlet  and 
by  evaporation.  In  the  long  run  gain  and  loss  are  equal,  but  for 
short  pciiods  tliey  are  usually  unequal ;  so  that  from  day  to  day 
from  season  to  season,  and  from  year  to  year  the  volume  of  the 
lake  and  the  consequent  mean  level  of  its  surface  are  continually 
changing. 

In  ba\s  and  estuaries  there  are  local  temporary  variations 
occasioned  by  the  floods  of  tributary  streams. 

There  are  solar  and  luuar  tides,  small  as  compared  to  those  of  the 
ocean,  but  not  so  snuill  that  they  may  be  neglected. 

The  wind  pushes  the  lake  water  before  it,  piling  it  up  on  lee 
shores  and  lowering  the  level  on  weather  shores.  During  great 
storms  these  chauges  have  a  magnitude  of  several  feet,  and  the 
effect  of  light  wind  is  distinctly  appreciable.  Even  the  land  and 
sea  bieezes,  set  up  near  the  shore  by  contrasts  of  surface  tempera- 
ture, have  been  found  to  produce  measurable  effects  on  the  water 
level. 
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There  is  also  an  influence  from  atmospheric  pressure.  When  the 
2xr  is  in  eqiiilihriutn,  if  that  ever  occurs,  the  pressure  is  the  same 
on  all  parts  of  the  lake  surface,  and  the  equilibrium  of  the  lake  is 
not  disturbed;  but  when  the  air  pressure  varies  from  point  to  point 
this  variation  of  pressure  is  a  factor  in  the  equilibrium  of  the  water 
surface,  the  surface  being  comparatively  depressed  where  the  air 
pressure  is  greater  and  elevated  where  it  is  less. 

When  a  storm  wind  ceases,  the  water  not  merely  flows  back  to  its 
normal  position  but  is  carried  by  momentum  beyond,  and  an  oscilla- 
tion is  thus  sot  up  whicli  continues  for  an  indefinite  period.  A 
similar  Ortcillation  is  started  whenever  the  equilihrinm  is  disturbed 
by  diflFerences  of  atmospheric  pressure;  and  these  swavini^  motions, 
called  seiches,  analogous  to  the  swaying  of  water  in  a  tub  or  hand 
basin,  persist  for  long  periods.  In  fact,  they  bridge  over  the 
intervals  from  impulse  to  impulse,  so  that  the  water  of  the  Great 
Xiakes  never  comes  to  rest. 

Everv  disturbance  which  causes  the  water  to  rise  on  one  shore  of 
the  hike  and  fall  on  the  «.»ther  interferes  wilh  the  e(jnilil)rium 
between  the  two  lakes  at  the  Mackinac  Strait.  If  a  stroma  wind 
blows  the  water  eattward,  raising  the  level  on  the  cast  ^lion  s  of  the 
lakes  and  lowering  it  on  the  west  shores,  there  is  liigh  water  at  the 
west  en<l  of  the  strait  and  low  water  at  the  east,  i)ro(lucing  a  current 
toward  the  east;  and  when  the  wind  ceases  the  water  that  has 
poured  from  T.ake  Michigan  to  Lake  Huron  must  return,  producing 
a  current  in  the  opiX)site  direction.  Theoretically,  analogous  elTects 
should  be  pnxluced  by  tides  and  barometric  gradients,  and  there 
can  be  little  question  of  their  detection  if  the  phen(>niena  at  the 
strait  are  studied. 

These  various  influences  work  independeiitly  but  simultaneously, 
tod  their  effects  are  blended  in  the  actual  oscillations  of  the  water 
^rface  at  any  point.     In  using  the  water  surface  for  the  purpose 
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of  precise  leveling,  it  is  necessary  to  take  account  of  all  sucli  factom 
and  make  provision  for  the  avoidance  or  correction  of  the  errors 
they  tend  to  produce. 

Equipment. — In  view  of  the  complexity  of  the  phenomena  to  be 
analyzed,  it  is  desirable  that  most  of  the  instruments  employed  be 
of  the  automatic  kind,  giving  continuous  record.  While  such 
instruments  accomplish  much  more  than  could  be  done  by  an 
obsprver  alone,  they  do  not  dispense  ^vith  his  services.  They  are 
complex  as  compared  to  the  apparatus  for  personal  observation,  and 
can  be  successfully  employed  only  by  a  man  of  scientific  training.. 
The  first  essential,  therefore,  at  each  of  the  stations  is  an  expert 
observer. 

The  gage  employed  for  the  determination  of  water  height  should 

9 

be  of  some  automatic  type,  giving  a  continuous  record.  This  is 
necessary  in  order  that  the  study  of  the  record  may  furnish  data 
for  the  complete  elimination  of  errors  from  tides,  seiches,  and  land 
and  sea  breezes.  The  gage  should  be  protected,  not  only  from  the 
direct  shock  of  waves,  but  from  all  secondary  agitation  of  the  water 
due  to  wave  shock.  It  should  be  so  installed  as  to  be  secure  from 
settling.     The  height  of  its  zero  should  be  readily  verifiable. 

Near  each  station  there  should  be  at  least  three  benches,  con- 
structed with  special  reference  to  permanence  and  stability.  They 
should  be  independent  of  one  another  and  independent  of  other 
structures. 

Pressure  of  the  air  should  be  continuously  recorded  by  a  baro- 
graph, carefully  standardized.  A  wind  vane  and  anemometer 
should  give  automatic  records. 

At  Mackinac  there  should  also  be  means  for  securing  a  record  of 
the  direction  and  velocity  of  water  currents. 

Treatment  of  observations. — Stress  having  already  been  laid  on 
the  importance  of  putting  the  work  in  expert  hands,  it  would  be 
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unwise  to  attempt  the  formulation  of  a  code  of  iiistnictions  for 
either  the  making  or  the  reduction  of  observations;  but  there  may 
be  advantage  in  a  few  suggestions  based  on  experience  acquired  in 
the  present  investigation. 

While  it  is  doubtless  possible  to  deduce  from  a  study  of  currents 
in  Mackinac  Strait  a  theory  of  the  relation  of  those  currents  to  the 
equilibrium  conditions  of  the  two  lakes,  it  will  probably  be  found 
best  to  Dse  the  current  observations  chiefly  for  the  discrimination 
of  favorable  and  unfavorable  times,  and  to  compare  the  lake-level 
observations  only  for  times  when  the  current  at  Mackinac  is  gentle. 
It  will  also  be  better  to  avoid  the  use  of  observations  during  the 
prevalence  of  strong  winds  or  higli  barometric  gradients  than  to 
attempt  the  application  of  corrections  for  those  factors. 

The  times  not  barred  by  high  winds,  high  gradients  and  currents 

Vrill  ordinarily  not  be  found  to  have  such  duration  and  distribution 

^hat   tidal  effects  can  be  eliminated   by  including  complete  tidal 

oycles.     It  will  therefore  be  necessary  to  discuss  the  solar  and  lunar 

tides  for  each  station  and  prepare  tables  of  correction  to  be  applied 

to  all  observations  employed.     The  same  treatnicnt  will  be  necessary 

:for  the  effects  of  land  and  sea  breezes,     iiaroinetric  gradient  of 

amount  too  great  to  be  ignored  nearly  always  exists,  and  this,  as 

determined  by  observations  at  the  stations  themselves,  should  be  the 

subject  of  computation  and  correction. 

Seiches  should  b6  fully  discussed  for  each  station,  and  the  obser- 
Tations  finally  used  shoulcj  be  grouped  in  periods  of  sufficient  length 
to  eliminate  the  seiche  effect. 

SUPPLEMENT.— IN VESTIGATIOX  BY  MR.  MOSELEY. 

The  main  body  of  manuscript  for  this  paper  was  prepared  in 
J^One  and  July,  1897.  An  abstract  was  communicated  in  August 
*^  the   American   Association  for   the  Advancement   of   Science, 
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meeting  in  Detroit,  and  a  fuller  abstract  was  printed  in  the  Septem- 
ber number  of  the  National  Geographic  Magazine.*  As  a  result 
of  this  publication  I  became  acquainted  with  a  cognate  investigation 
hy  E.  L.  Moseley,  of  Sandusky,  Ohio.  His  data  and  results  were 
communicated  to  the  Ohio  Academy  of  Sciences  in  December, 
1897,  and  printed  soon  afterw-ards  in  a  Sandusky  newspaper.  They 
received  more  pennaneut  as  well  as  fuller  presentation  in  an  article 
contributed  to  the  Lakeside  Magazinc,t  and  this  article  reaches  me 
while  the  prcof  sheets  of  the  present  paper  are  in  hand.  As  will 
be  readily  understood  from  the-following  abstract,  the  data  he  has 
gathered  constitute  an  important  contribution  to  the  subject. 

North  of  Sandusky  Bay,  near  the  west  end  of  Lake  Erie,  is  a 
cluster  of  islands,  of  which  the  five  largest  are  each  several  miles 
in  extent.  {  About  them  the  Avater  is  shallow,  and  if  the  lake  were 
lowered  30  to  35  feet  they  would  all  be  connected  with  the  main- 
land. On  these  islands  grow  many  si)eeie8  of  wild  plants,  and  the 
origin  of  this  flora  is  related  to  the  geologic  history'  of  the  islands. 
There  was  a  time  during  tlie  ice  retreat  when  tlie  whole  basin  was 
covered  by  a  glacial  lake.  If  the  water  was  gradually  lowered 
from  the  plane  of  the  glacial  lake  to  the  present  plane  of  Lake  Erie, 
the  islands  were  at  first  barren  and  were  eventually  occupied  only 
by  such  plants  as  were  in  some  way  conveyed  across  the  intervening 
straits,  from  2J  to  3  miles  wide.  As  Moseley  points  out,  there  are 
many  modes  of  such  adventitious  introduction,  but  they  could  not 
be  expected  to  give  to  the  islands  a  flora  so  varied  as  that  of  the 
adjacent  mainland. 

If,  on  the  other  hand,  as  inferred  from  the  slopes  of  the  ojd  shore 
lines  and  other  data,  the  attitude  of  the  land  was  different  when  the 


*  McxIiflcatioD  of  the  Great  Lakes  by  eaith  niovemeiit:  ^'at  Goo^.  Ma^;..  September,  1697, 
Vol.  VIII,  pp.  233-247. 

tLake  Erie  enlargio^;  the  islands  separated  from  the  mainland  in  recent  timea;  by  E.  L. 
Moaeley:  The  Lakeside  Magazine.  Lakeside,  Ohio.  April.  1898,  Vol  I,  pp.  14-17. 

^For  the  relation  of  these  islanda  to  the  lake  and  the  isobase  of  ita  oatlet,  see  fig.  100,  p.  649. 
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glacial  lake  was  drained  away,  the  original  Lake  Erie  occupied  only 
the  eastern  pai't  of  the  Erie  basin,  and  the  western  part,  including 
the  district  of  the  islands,  was  dry  laud.  Subsequently,  from  the 
tilting  of  the  land,  the  lake  waters  advanced  westward  so  as  to  flood 
the  straits  and  convert  the  lowland  hills  into  the  present  islands. 
In  connection  with  such  a  geologic  history  the  islands  would  have 
acquired  their  flora  at  the  same  time  with  the  mainland,  and  should 
now  present  the  same  variety  of  species,  so  far  as  local  conditions 
permit.  Moseley  has  carefully  compared  the  insular  flora  with  that 
of  the  mainland,  and  finds  that  the  only  mainland  species  which  do 
not  occur  on  the  islands  are  such  as  do  not  find  there  a  congenial 
soil.  The  botanic  evidence  thus  supports  the  geologic,  and  verifies 
the  conclusion  that  the  land  has  been  tilted  toward  the  southwest 
since  the  birth  of  Lake  Erie. 

The  islands  are  composed  largely  of  limestone  and  are  surrounded 
l)V  limestone  cliffs.  In  Scmth  Bass  or  Piit-in-Hav  Island  there  are 
caves  opening  at  tin*  water's  edge  and  partly  oeenpied  by  lake 
water.  Exploring  these,  ^fuselev  iiiids  stalactites  extending  from 
the  roof  down  into  the  water,  and  stala<xniites  Ivin*^  8  or  4  feet 
below  the  pre^ent  surface  <»f  the  lakt?.  Comparing  the  ])r.'sent 
water  level  with  the  lowest  levels  known  in  recent  times,  it  a}>pears 
that  these  stalagmites  have  not  been  above  water  during  the  present 
centurv,  and  as  stalagmites  are  fornie<l  «>nlv  in  the  air,  it  is  clear 
that  the  lake  has  encroached  on  the  land  since  tbev  were  made. 

These  data  show  onlv  that  a  chaiii^e  has  occurred,  and  ascribe  no 
(late,  but  other  phenomena  observed  in  the  neighb(>rhood  of  San- 
dusky in<licate  clearly  that  chan<^e  is  now  in  i)rogress.  A  tract  of 
land  on  which  hay  was  made  in  1828  is  now  permanently  under 
water.  A  tract  of  land  one-half  mile  square,  snrveyed  in  1801^,  has 
since  become  marsh,  with  water  and  mud  12  to  18  inches  deep. 
Various   parts  of   Sandusky    Bay  where   rushes  grew    within    the 
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memory  of  men  still  living  are  now  covered  with  open  water* 
"By  the  high  water  that  prevailed  in  1858  to  1860  large  trees  were 
killed  in  many  places  where  the  waves  could  not  reach  them." 
"Hundreds  of  walnut  stumps  are  etill  standing  on  the  border  of 
the  marshes  east  of  Sandnsky  where  even  now,  although  the  water 
is  lower  than  usual,  it  is  too  wet  for  walnut  trees  to  grow.  One 
that  stood  recently  on  ground  only  6  inches  above  the  present  lake* 
level  measured  5  feet  4  inches  in  diameter.  Wc  may  infer  from 
this  that  during  the  life  of  this  tree,  probably  over  300  years,  the 
water  was  not  so  high  as  in  the  present  century."  Many  stumps 
and  prostrate  trunks  with  roots  and  branches  attached  are  found 
from  1  to  4  feet  below  the  present  lake  level,  and  in  one  locality  it 
is  inferred  that  the  lake  during  the  life  of  the  trees  must  have  been 
as  much  as  8  feet  lower  than  "  during  mnch  of  the  time  for  the  last 
forty  years." 

These  various  facts,  and  others  of  the  same  tenor  enumerated  by 
Moseley,  are  in  complete  accord  with  the  qualitative  results  derived 
from  the  discussion  of  gage  readings,  but,  like  the  data  gathered  by 
Stuntz,  they  suggest  a  more  rapid  rat<3  of  change  than  do  those 
results. 


AN  ACCOUNT  OF  THE  RESEARCHES  RELATING   * 

TO  THE  GREAT  LAKES. 


By  Dr.  J.  \V.  Sprncer,  Torouto. 


PREFACE. 


The  following  "Account  of  the  Researches  Concerning  the  Great 
Lakes"  was  read  before  the  Detroit  meeting  of  the  American 
Association  for  the  Advancement  of  Science  iu  August,  1897.* 
Although  two  summers  have  been  spent  in  field  work  in  the  moan- 
tains  of  New  Fork,  New  England  and  Canada,  only  one  or  two 
notes  t  have  appeared,  so  that  the  only  important  contribution  by 
the  author  on  this  questicn  since  the  writing  of  the  Detroit  paper 
is  that  on  "Another  Episode  in  the  History  of  Niagara,"  J  which  is 
a  sequel  to  the  former  paper  on  "  The  Duration  of  Niagara  Falls.'* 
An  abstract  of 'tliis  recent  paper  will  be  appended. 

Twenty  years  ago  very  little  was  known  of  the  history  of  the 
Great  Lakes  and  of  Niagara  Falls.  Since  then  the  origin  of  the 
lake  basins  has  been  explained  hy  tlie  discovery  of  the  buried  and 
drowned  ancient  Lauren tian  Kiver  and  its  tributaries,  tlie  vallevs  of 
which  have  been  obstnicted  by  drift,  their  altitude  aliove  the  sea 
now  greatly  reduced,  and  their  respective  barriers  iu  ))art  raised  up 
by  the  recent  unequal  tiltini^  of  tlie  earth's  eru^t.  Tliese  physieal 
changes  have  also  diverted  the  drainage  of  western  Pennsylvania, 
so  that  now  the  upper  Oliio  and  Allegheny  Rivers  discharge  into 
the  Mississippi  in  ])lace  of  into  the  St.  Lawreuee,  throuuh  the  Eric 
Basin,  as  they  formerly  did. 

The  after-history  of  the  lakes  has  been  partly  studied,  for  their 
old  and  now  deserted  shore  lines  have  been  approximately  nia])ped 
over  a  large  area,  and  the  amount  of  subse(juent  tilting  of  these  old 
water  lines  has  been  measured.  The  most  interesting  feature  in 
their  subsequent  history  is  the  change  of  outlets,  both  past  and  in 
prospect.     Thus  the  three  uppermost  lakes  discharged  through  Lake 

•  Americau  Gei.logint,  Vol.  XXI,  pp.  110-r23,  1898. 

tib..  Vol.  XXII,  p.  262,  li-98. 

:  Am.  Joar.  Sc.,  series  IV,  Vol  VI.  pp.  639-450,  1899. 
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Huron  towards  the  east,  so  that  the  Niagara  did  not  receive  any 
more  than  tlie  waters  of  the  Erie  Basin  until  in  a  recent  period. 
This  discovery  was  first  made  by  the  writer  in  1888,*  although  more 
recently  Mr.  F.  B.  Taylor,  by  a  remarkable  method  of  reasoning, 
has  gone  out  of  his  way  to  ascribe  it  to  another,t  although  this 
other  has  not  so  claimed  it,  so  far  as  is  known  to  the  writer.  Se 
also  the  rate  of  rise  of  the  earth's  crust  throughout  the  lake  region, 
and  the  consequent  hypothesis  announced  at  the  same  time  that  the 
Falls  of  Niagara  would  probably  cease  to  exist  in  the  near  geologi- 
cal future,  ow^ng  to  the  diversion  of  the  waters  of  the  four  upper 
Great  Lakes  to  the  Mississippi  by  way  of  Chicago,  was  first 
announced  by  the  writer  in  18944  This  has  been  confirmed  by 
the  subsequent  researches  of  Prof.  G.,K.  Gilbert,^  with  almost 
identical  results  when  reduced  to  the  same  standard.  In  his  paper 
(p.  602)  Prof.  Gilbert  says:  ''So  far  as  I  am  aware  this  paper 
broaches  for  the  fii^st  time  the  idea  of  the  diflFerential  elevation  of 
the  lake  region,  and  it  contains  the  only  observations  that  have 
been  cited  as  showing  the  recent  changes  of  that  character.  In 
late  years  the  subject  has  been  approached  from  the  geologic  side, 
and  Dr.  J.  W.  Spencer  has  expressed  his  opinion  that  the  warping 
or  tilting  of  the  whole  region  is  now  in  progreps."  From  the 
standpoint  of  measuring  the  changes  of  level  of  the  lake  waters,  I 
believe  that  Prof.  Gilbert  is  correct  in  his  claim,  but  they  only  con- 
firm the  correctness  of  the  previous  geological  determinations.  The 
tilting  of  the  beaches  has  been  measured  by  several  of  us,  but  the 
direction  of  the  tilting  was  determinable  only  after  my  surveys  on 
the  Canadian  side  of  the  lake  enabled  us  to  triangulate  the  direction 
of  the  rise,  and  in  my  papers  between   1888  and  1891  this  deter- 

♦Proc.  Am.  As.  Ad.  So..  Vol.  XXVII,  pp.  198-200,  1888. 

t  Bull.  Geol.  Soc.  Am.,  Vol.  IX.  p.  180,  1898.    See  also  Aiu.  Jour.  Sc  .  series  IV,  Vol.  VI,  p,  4S9 
(footnote). 
:  Am.  Jour.  So..  Vol.  XLYIII,  pp.  455-472,  1891. 
§  Eighteenth  Annual  Report  U.  S.  Geological  Survey',  p.  639, 1898. 


No.  37.]  143 

mination  of  the  direction  of  the  rise  was  calculated  and  shown  onlv 
to  be  confirmed  by  all  subsequent  measurements,  including  the 
recent  paper  of  Prof.  Gilbert.  But  the  difficulty  awaiting  us  was 
that  we  did  not  know  the  rate  of  warping,  for,  if  found  for  one 
district,  it  could  be  calculated  for  the  whole  lake  region.  Of  course 
it  was  not  an  absolute  rate  of  rise,  but  the  diflFerential  rise  of  the 
lake  region.  However,  I  found  that  during  the  last  1500  years  the 
mean  rise  in  the  Jiiagara  district  was  from  IJ  to  li  feet  per 
century,  as  compared  with  Chicago.  To  make  it  a  measurement  of 
the  absolute  rise  would  be  to  add  or  subtract  the  chanfjes  of  the 
earth's  crust  at  Chicago,  which  are  not  knewn.  But  the  rate  of 
rise  north  of  the  Adirondack  district  was  three  times  as  great,  and 
so  on  for  other  regions.  With  this  mean  rate  of  rise  discovered  as 
in  progress  for  the  last  1500  years,  it  becomes  no  l)old  |)rcdiction 
to  apply  it  to  the  diversion  of  the  Niagara  drainage  to  the  Missis- 
sippi and  the  consequent  extinction  of  the  Falls.  This  hypothesis 
was  lirst  announced  in  Mareli,  lSlU,'^or  three  and  ii  half  years 
before  it  was  coniirined  by  A[r.  (Till)ert's  estimates  of  the  tluetua- 
tions  of  the  lakes.  The  rej^nlts  of  the  latter  methods  almost 
exactly  confirm  the  earlier  '^eolo;j:ieal  discoveries  of  a  rise  of  the 
earth's  crust,  and  tlie  conse(|uent  eontlrmiition  of  the  hypr)thesis  of 
the  extinction  of  Niagara,  at  about  the  same  date,  wlien  the  calcu- 
lations are  reduced  to  the  same  basis. 

The  history  of  the  Falls  is  so  intimately  connected  with  that  of 
the  lakes,  and  in  their  archives  we  lind  tliat  there  have  been  several 
chancres  in  the  liei<rht  of  the  P'alls  as  well  as  threat  variations  in  tlie 
amount  of  water  that  passed  over  them  during  the  dillerent 
episodes.  All  of  these  studies  are  gra(hially  leading  ns  to  more  and 
more  nearly  approach  the  correct  determination  of  tlie  age  of  the 
Falls. 

•  Am.  Jour.  Sc,  Vol.  XL VIII.  i»p  4  ).>-172,  1^94. 


[From  The  American  Geologists,  Vol  XXI,  February,  1898.] 

AN  ACCOUNT  OF  THE  RESEARCHES  RELATING  TO 

THE  GREAT  LAKES* 

By  Dr.  J.  W.  Spencer. 
An  old  text-book  upou  j2;eology  briefly  says  that  the  lake  basins 
arc  due  to  movements  of  the  earth's  crust.  What  the  movements 
were  and  liow  they  affected  the  history  of  tlie  great  lakes  was  left 
a  subject  of  discovery  for  recent  years.  In  the  meanwhile,  theories 
arose  as  to  their  origin,  the  disposal  or  modification  of  which  was 
fraught  with  ditKcultics  ns  great  as  those  of  discovering  the  history 
itself.  Raiiisav  had  attributed  the  ori":in  of  tlie  American  lakes  to 
glacial  excavation  ;t  Hunt,  Newberry,  Carll  and  many  othere  had 
collected  the  evidence  of  buried  channels  occurring  in  the  lake 
region.  Gen.  G.  K.  WarrcnJ  had  followed  up  the  observations  of 
Prof.  H.  Y.  Hind  ^  in  the  history  of  the  Winnepeg  basin,  and 
proposed  the  northcant  warping  as  closing  the  Ontario  V>asin,  to 
such  a  degree  that  he  may  be  considered  the  father  of  lacustrine 
geology.  But  the  great  impetus  towards  the  investigation  of  the 
great  lakes  is  due  to  Prof.  J.  S,  Newberry,  ||  whose  contribution  was 
followed  by  one  from  Prof.  E.  W.  Claypole.^  To  give  a  full 
account  of  the  researches  concerning  the  great  lakes,  and  to  tell  how 
each  author  had  contributed  to  the  subject  would  make  a  very  long 
chapter.  As  the  present  writer  has  been  so  closely  connected  with 
the  pioneering  study  of  the  subject,  and  has  announced  jjrogrees 


*  Kea<l  ut  tliu  Detroit  meeting;  of  thi^  A.  A.  A.  S..  1897. 

t  Quart.  Jour.  Guol.  Sue.,  Loml.  vol.  XVI IE,  pp.  185-204,  1802. 

:  Appendix  J.,  Kep.  of  the  Cliiof  of  Kn^iueern,  U.  S.  A.,  1875;  Am.  Jour.  Sei.  (3),  vol.  XVI, 
1878.  pp.  410-431. 

§  Re|}ort  OD  the  AsHinihoine  aud  Sa^katchewaQ  Explorinf;  Expedition.  By  Henry  Toule 
Jlind.    Toronto,  1850.  pp.  1-20. 

,  Geology  of  Ohio.  vol.  II,  1807.  pp.  72-80. 

T  On  the  pre  Glacial  Geography  of  the  region  of  the  Great  Lakea,  E.  W.  Claypole.  Can.  Nat., 
vol.  VIII,  1877,  pp.  187-206. 
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from  time  to  time  before  the  American  Association,  it  seems  a 
fitting  opportunity  to  tell  how  his  investigations  have  been  influ- 
enced by  his  co-workers,  leaving  to  others  the  narration  of  the  most 
recent  studies. 

Newberry  followed  up  on  the  lines  of  Kamsay  in  attributing  the 
basins  of  the  lakes  to  glacial  excavations,  yet  there  was  a  counter 
current  in  his  writings  which  finally  advocated  that  the  glacial 
excavation  had   taken   place   only   after   their  courses  had   been 

predetermined  by  river  action.  Adopting  the  teachings  of  Agassiz 
and  Newberry,  and  going  much  farther,  an  influential  school 
was  developed  which  attributed  the  superficial  features  of  the 
northern  regions  almost  entirely  to  the  action  of  continental  ice — 
in  spite  of  the  teachings  of  Lesley,  Dawson,  Whitney  and  others. 
The  extreme  views,  as  represented  by  Dr.  G.  J.  Hinde,*  made  the 
ice  plough  dig  out  the  St.  David's,  Dundiis  and  other  valleys,  irre- 
spective of  their  direction,  as  compared  with  that  of  tlic  ice  flow. 
Such  speculations  were  most  common  at  the  close  of  the  eiglith 
decade  of  the  century,  when  tijc  writer  coinnienccd  his  studies 
U{>on  lacustrine  history — concerniiit]^  whioli  Iiis  first  paper  was  on 
the  ''  Discovery  of  the  Outlet  of  the  Basin  of  Lake  Erie,"  ete.f 
(18S1).  The  appearance  of  this  '^iivaat  courier"  w'as  due  to  the 
enthusiastic  reception  given  hy  Prof.  J.  P.  Lesley  to  the  writer's 
discovery  of  tlie  reduction  of  rocky  ban-lei's  beneath  the  super- 
ficial drift  between  Lake  Erie  and  the  Dundas  Vallev,  at  the  head 
of  Lake  Ontario,  indicating  an  outlet  for  the  Erie  batin  by  a 
channel,  the  lower  end  of  which  is  deeply  buried  by  drift  deposits. 
Prof.  Lesley  pointed  out  that  this  discovery  satisfied  the  necessity 

'Glacial  and  interglacial  strata  of  Srarboro  Hoi^hts.  i.'tc.  CiinudiaD  Juurijal,  April,  1877, 
p.  24. 

f  Discovery  of  the  Pre^lacial  Outlet  of  the  Bawin  of  Lak«  Eri«*  into  that  of  Lake  Ootario  ; 
with  notes  on  the  Origio  of  our  Lower  Great  Lakes.  By  J.  W.  Spencer:  Proc.  Amer.  Phil. 
Boo.,  XIX,  IM,  2d.,  March  30,  188!.  pp.  300-.337. 
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for  some  such  outlet  to  the  Erie  Basin,  as  Hunt  and  Newberry 
had  found  buried  channels  beneath  the  lake,  and  Mr.  J.  F. 
Carll  had  discovered  that  the  drainage  of  the  Upper  Allegheny 
and  other  streams  had  been  reversed,  having  flowed  northward 
into  the  Erie  Basin  in  preglacial  days. 

The  writer's  paper  referred  to  not  only  described  the  outlet 
of  the  Erie  Basin,  but  also  showed  that  the  Niagara  River  waa 
not  needed  in  ancient  times.  Shortly  afterwards  this  idea  was 
confirmed  by  Dr.  Julius  Pohlman*  who  found  that  the  Niagara 
channel  was  not  sufficiently  deep  for  the  drainage  of  the  buried 
valleys  in  the  vicinity  of  Buffalo. 

In  the  same  paper  the  valley-like  features  beneath    the   lake 
waters  were   analyzed    and    established.     But   at    that    time   the 
course  of  the  ancient  drainage  could    not   be    traced  beyond   the 
meridian  of  Oswego.     The  writer  also  objected  to  the  theory  of 
the   glacial    excavation  of  the  basins    on  account  of  the  stream- 
like  sculpturing  of   the  land  and  the  sub-lacustrine  escarpments; 
and  on  account  of  the  glaciation  of  the  region  being  everywhere 
at  sharp  angles  to  the  escarpments,  whether  above  or  below  the 
surface  of  the  lakes.     Thej^e  views  and  the  discovery  of  the  outlet 
for  the  ancient  Erie  Basin    confirmed    the  teachings  of    Prof.  J. 
P.  Lesley,  who,  from  being  a  ])rogenitor  of  the  science  of  topog- 
raphy, l)eeame  tile  father  of  gcomorphy,  of  which  the  lake  history 
is  one  of   the   phases.     In    speaking  of    the   origin    of   the    lake 
valleys.  Prof.  Lesleyt  says:  "For  a  number  of  years  1  have  been 
urging  upon  geologists,   especially    those   addicted    to   the   glacial 
hypothesis  of  erosion,  tlie  strict  analogy  existing  between  the  sub- 
merged valleys  of  Lakes  Michigan,  Huron  and  Erie  and  the  whole 
series  of  dry   Appalachian  'valleys  of  VllI,'  stretching  from  the 
Hudson  River  to  Alabama ;  also  of  (rrecn  Bay,  Lake  Ont^irio  and 


*  The  Life  history  of  Niagara.    By  Jalius  Poblman.    Tran?.  Am.  Inst.  MiD.  Eng. 
t  Beport  Q4  of  the  Greologioal  Sarrey  of  Fennsylyania,  1881,  pp.  399-406. 
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Lake  Ghamplain,  with  all  the  '  valleys  of  II  and  III.'  One  single 
law  of  topography  governs  the  erosion  of  them  all,  without  excep- 
tion, whether  at  present  traversed  by  small  streams  or  great 
rivers,  or  occupied  by  sheets  of  water,  the  only  agency  or  method 
of  erosion  common  to  them  all  being  that  of  rainwater,  not  in 
the  form  of  a  great  river,  because  many  of  them  neither  are  nor 
«ver  have  been  great  waterways." 

Notwithstanding  the  shortcomings  and  what  are  now  known  to 

be  errors  of    detail,  the    paper  on  the    preglacial    outlet  of   Erie 

attracted   considerable  attention   as  a   new   departure,  and  at  the 

time  Prof.  James  Geikie,  who  is  well  known  to  be  one  of  the 

leading  glacialists,  expressed  himself  as  follows,  under  date  June 

21,  1881 :  "  I  have  always  had  misgivings  as  to  glacial  erosion  of 

the  Great  Lakes,     *     *     *     and  now  your  most  interesting  paj)er 

comes    to  throw  additional   doubt   upon   the   theory  in    question. 

Possibly  those  who  have  upheld  that  view  will  now  give  in.     Your 

facts  seem,  to  me  at  least,  very  convincing.     I  never  could  under- 

stand  how  those  great  lakes  of  yours  could  have  been  ground  out 

bv  ice.     The  phvsical  conditions  of  the  ijround  seem   to  me  verv 

unfavorable."      Prof.   G.    K.   (iliibert,  on  June  15,  1881,  wrote: 

**My  first  geological  field  work  was  in  the  drift  of  the  Erie  basin, 

and  the  problem  of  the  origin  of  the  l>asin>  of  the  great  lakes  has 

always  had  great  attraction  for  nie.     Had  I  been  able  to  understand 

Its  solution,  my  working  hypothesis  would  have  been  that  which 

you   have    demonstrated     so    thorouii^hlv.  -     '^'     The    matter 

iia.s   certainly  never   received    a   demonstration    until   your  paper 

appeared.     *    *     *" 

^^t  this  time  the  writer  was  btruii:<^lin<x  to  find  the  outlet  of  the 

^*^^,  and  looked  in  every  possible  direction   for  buried  channels 

'*uout  avail.     While  the  St.   Lawrence  vjillev,  bevond  the  outlet 

*^1\C  Ontario,  was  evidently  only  a  continuation  of  the  drowned 
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valley  occupied  by  the  lake,  and  while  the  lower  St.  Lawrence 
indicated  an  elevation  of  the  continental  region  to  more  than  1,200 
feet  (when  the  e^ifion  of  the  Saguenay  was  being  excavated),  the 
evidence  of  the  local  oscillation  of  the  earth's  crust  was  not  yet 
forthcoming.  The  deep  cailon  of  the  Dundas  valley,  and  the 
observations  of  Prof.  Gilbert  that  the  Irondequoit  bay  was  drowned 
to  a  depth  of  70  feet,  was  taken  as  evidence  of  terrestrial  oscillation^ 
but  later  the  writer  found  that  the  St.  Lawrence,  after  leaving 
Ontario,  was  in  part  flowing  over  a  valley  buried  or  drowned  to  a 
depth  of  240  feet ;  accordingly  the  Dundas  and  Irondequoit  valleys 
were  no  evidence  of  local  oscillation,  which  had  to  h\t  found 
elsewhere. 

In  concluding  a  notice  of  this  early  work,*  the  modern  aspect  of 
the  Niagara  Kiver  was  emphasized,  and  the  valley  of  St.  Davids  was 
regi\rdcd  as  of  inter-glacial  origin — in  deference  to  the  prevailing 
theories  of  the  time — in  place  of  being,  as  is  now  known,  the 
channel  of  an  insignificant  stream  of  greater  antiquity.  The  Finger 
lakes  of  New  York  were  explained  as  closed  up  valleys  which  had 
forujerly  drained  the  rivers  of  the  highlands  of  New  York,  as  for 
example  Seneca  lake,  which  luis  since  been  found  to  be  the  ancient 
course  of  Clienmng  and  its  tributaries.  About  this  time  the  writer, 
from  the  data  collected  by  the  Geological  Survey  of  Pennsyl- 
vania, pointed  out  the  ])r()bability  that  the  Afonongahela  and  upper 
Ohio  had  formerly  been  reversed  and  drained  into  the  Erie  valley.* 
This  hypothesis  was  aftei  ward  anii)liiied  by  Dr.  P.  Max  Foshay,f 
disputed  by  Prof.  I.  C.  White  ;  modified  and  comlirmed  by  Mr.  F. 

*A  Bnort  Alndy  of  the  Featnroa  of  tboGrPAt  LakeH,  etc.  J.  W.  Speucer.  Prc»c.  A.  A.  A.  S., 
vol.  XXX,  1881,  pp.  131-146:  and  Surface  Cieolofry  of  the  Ref!ioii  abvut  the  western  eod  of  Lake 
Ontario.    J.  W.  Spencer,  Can.  Nat.,  vol,  X,  18H2,  pp.  213-236.  and  205-812. 

*()n  the  ancient  ii]>perconrMe  of  the  Ohio  river  emptying  into  lake  Erie.  Proc.  Am.  Pbil. 
Soc  ,  Phil.  vol.  XIX.  1881. 

fPre(;lucia1  Drniraee  and  rrceut  Geoloj^ical  History  of  western  Pennsjlvaola.  Am.  Joar. 
Sci  ,  vol   XL,  1890.  pp  397-403. 
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Leverett,*  and  finally,  with  some  modifications,  reconfirmed  by 
Prof.  I.  C.  White.t  In  order  to  test  the  validity  of  his  objections 
to  the  hypothesis  of  glacial  excavation,  the  writer  visited  Switzer- 
land and  Norway  for  the  purpose  of  personally  observing  the 
mechanical  effects  of  modern  glaciers,  with  the  result  that  he  saw 
in  them  only  the  agents  of  abrasion — the  ice  moulding  itself  round 
obstructions,  or  smoothing  off  irregularities,  and  not  ploughing  out 
channels-l  Indeed,  in  a  more  recent  visit  to  Norway,  it  became 
apparent  that  the  great  glacial  valleys  still  preserve  many  base 
levels  of  erosion — the  doctrine  of  which  has  not  been  applied  to 
them,  and  consequently  their  history  is  as  yet  unwritten.  The 
extreme  views  concerning  glacial  erosion,  held  a  decade  ago,  are 
now  greatly  modified  and  do  not  belong  to  the  present  day. 

In  1882,  fragments  of  great  beaches,  and  others  which  were  delta 
deposits,  were  described  as  occnring  about  the  western  end  of  Lake 
Ontario  at  various  elevations  from  50O  feet  above  the  lake  down  to 
Its  present  level., §  Other  fragments  of  beaelies  had  been  known 
for  many  decades,  the  most  notable  of  which  were  the  ridge  roads 
of  New  York  state,  that  Prof.  Jaine.s  Hall,  as  early  as  1842,  found 
to  l>e  rising  gently  upoif  proceeding  eastward  :||  and  the  same  was 
found  to  be  true  at  the  eastern  end  of  Lake  Ontario.  About  this 
time  Prof.  Gilbert  was  studying  the  beaches  of  the  western  lakes, 
and  Mr.  Warren  Upham  those  of  the  Winnipeg  basin.  The 
beaches  in  both  places  were  found  to  record  the  evidences  of  gentle 
terrestrial  movements.  Following  up  his  investigations,  Prof. 
Gilbert  connected  the  various  fragments  of  a  great  beach  upon  the 


*Pleiitocece  fluvial  plains  of  western  Pennavlvauia.  Aiu.  Jour.  Sci.,  vol.  XLII,  1891,  pp. 
200-212:  and  Further  btudics  of  the  Upper  Ohio  basin.  Am.  Joiir.  Sci.,  vol.  XLVII,  1894, 
pp.  247-283. 

tAraericao  (;eo1o»(lst.  vol.  XVI 1 1,  1890.  pp.  308-379. 

!The  erotfive  power  of  glaciiTS  as  H(H)n  in  Xorway.  Geol.  Mag,  Lond..  Dec.  iii,  vol.  IV.  1887, 
pp. 167-173. 

I  Surface  Geology  about  the  rejtion  of  th»*  ureatern  end  of  Lake  Ontario,  oifeed  before. 
I  Geolonr  of  New  York.    Vol.  IV.  1843.  p.  Sol. 


150  [AsSEMBtr 

Boiitliern  and  casteiii  sides  of  Lake  Ontario,  as  far  as  Adams  Centre, 
near  Watertown,   N.   Y.,*  and  found  that  the  old  watcrline  wa« 
deformed  to  the  extent  of  several  hundred  feet  in  proceeding  north- 
eastward.    Thi*  was  an  admirable  piece  of  work,  which  was  invaln- 
able  to  the  writer,  who  extended  the  observations  furtherf  and  made 
nse  of  them  in  measuring  the  amount  of  the  long  sought  for  ter- 
restrial defonnation  as  the  outlet  of  Lake  Ontario,  and  found  that 
these  post-glacial  movements  were  sntiicient  to  account  for  the  rocky 
barrier   across   the  Laurentian  valley,  producing  the  basin  which 
retains  the  waters  of  Lake  Ontario.     The  channels  across  thisrockj 
barrier,  however,  were  closed  with  drift  deposits  reaching  to  a  depth 
of  240  feet.     In   thus   establishing   the  ancient  drainage  of ^  the 
Ontario  basin,  after  years  of  observation,  often   representing  but 
little  progress,  the  phenomena  of  the  basin  were  discovered  witho^A 
the  glacial  theory  of  erosion.     Then   the   writer  found   that  tb^ 
drowned  channels  across  Lake  Huron,  and  passing  through  Georgia 
bay,  continued  beneath  hundreds  of  feet  of  drift,  eastward  of  t^*® 
Niagara  escarpment,  and  joined  the  Ontario  valley  a  few  mile*  B^ 
of  Toronto.     A  similar  channel  (the  Huronian)  crossed  the  State    ^^ 
Michigan,  passed  through  Saginaw  bay,  and  over  the  sub-lacustri*^ 
escarpment,  to  the  deeper  channel  of  the  Huron  basin.|     The  Ei^® 
(Erigan  river)  drainage  had  been  found  to  pass  into  the  head  of  tb® 
Ontario   basin.     Thus   was   discovered  the   course  of   the  anci^^ 
Laurentian  river   and  its   tributaries  of  antiquity.     These   up 
basins  were  al.^o  affected  by  the  terrestrial  tilting  recorded  in 
beaches,  as  well  as  by  the  drift  obstructing  them. 

Prof.  Gilbert,  wli«»  had,  many  yeai*s  before,  mapped 
the  head  of  lake  Eric^*  afterwards  measured  the  deformation  recoi 

*  Report  of  the  moetiuc  of  tlin  Am.  Aasc.  Adv.  Sci.,  Science,  Sept.,  1885,  p.  222. 
{  Tlif  Iro<iiioiN  HiMcli :  a  (.'haptor  in  tl)pGtM>lo:;iral  Hiatorv  of  Lake  Ontario,  by  J.  W. 
TraoH.  Ro.v.  Snc  Can.,  IHso,  ]>|i.  l.>M:il.    (FirHt  icad  before  Phil.  Soc..  Waiih..  Ifaicb.  I 
;  Oriffia  of  \h<^  Basins  of  the  (jteat  l.akeH.    Q.  J.  G.  S.  (Lon.),  vol.  XLYI,  1880.  pp.  521- 
§  Sco  Geolofiv  of  Ohio,  vol.  11,  Wf^li. 
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in  the  deserted  shore  at  the  eastern  end  of  the  lake  ;*  while  the 
writer  surveyed  the  old  water  margins  across  Michigan,  and  on  the 
Canadian  sides  of  Lakes  Ontario,  Erie  and  Huron,  and  in  portions  of 
New  York.f  After  this,  very  little  work  was  done  upon  the 
deserted  shores  for  several  years,  when  Mr.  F.  B.  Taylor  commenced 
his  researches  about  the  northeast  portion  of  Georgian  bay.  Lake 
.Michigan,  etc.,J  and  Dr.  A.  C.  Lawson  carried  on  similar  observa- 
tions north  of  Lake  Superior,§  and  Prof.  H.  L.  Fairchild  in  New 
York.  The  deserted  beaches  show  but  little  terrestrial  oscillation 
about  the  western  end  of  lake  Eric,  but  it  increases  towards  the 
northeast  and  amounts  from  four  to  seven  feet  per  mile. 

With  the  surveys  of  the  deserted  beaches,  new  questions  arose  con- 
cerning the  history  of  the  lakes  and  of  Niagara  River,  which  forms 
an  inseparable  chapter.  At  the  same  time,  opposing  hypotheses 
presented  themselves. 

None  of  the  beaches  have  been  fully  surveyed.     They  occur  at 

various  altitudes  from  near  the  greatest  elevation  of  the  land  down 

to  the  levels  of  the  lakes,  and  they  have  not  always  been  separated 

from  other  Pleistocene  deposits.     While  there  are  questions  as  to 

the  higher  forms,  those  from  lower  levels  have  undoubtedly  been 

accumulated  about  extensive  bodies  of  water — the  character  of  whicrh 

is  the  subject  of  disagreement.     The  writer  has  regarded  them  as 

accumulations  at  sea-level,  and  other  observers  as  margins  of  glacial 

lakes,   irrespective   of   their  elevation.     The   theoretical  aspect  is 

^ot  oixe   likely   to   be  settled  speedily.     Those  who  advocate  the 

*  The  History  of  the  Niagara  River.    6th  Kept.  Com.  State  lies.  Slug.,  Albauy.  1890,  pp.  61-84. 

*  The  Iroqnois  Beach,  etc.,  cited  before.    Deformation  of  the  Iroquois  Beach  and  Birth  of  Lalie 

OaUirto,  Am.  Jour.  Sci..  rol.  XL,  1890,  pp.443  451;  Deformation  of  the  Algonquin  Beach  and 

%irth  of  Lake  Harou,  Ih.,  voL  XLI,  1891,  pp.  11-21:  Hi|(h  Level  Shores  in  the  Ket^ion  of  the 

^reat  Lahea.  and  their  Deformation.  lb.,  vol.  XLI.  1891,  pp.   2U1-21I;  Deformation  of  Liindy 

^^each  and  Birth  of  Lake  Erie,  lb.,  vol.  XLVIII.  1894,  pp.  207-212. 

*  Nameroua  papera  recently  pabUshed  in  Am.  Jour.  Sci.,  American  Geologist,  and  Bui.  Geol. 
^$00.  Am. 

§  Sketch  of  the  Goaatal  Topography  of  the  North  Side  of  Lake  Superior.    20th  Report  of  the 
^toL  Sor.  MinneaoU.  for  1891.  dd.  181-289. 
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glacial  character  of  the  lakes  have  sought  to  termiDate  the 
beaches  against  moraiuic  deposits  to  the  northeast,  but  tlieir 
ice  dams  have  been  frequently  thrown  along  lines  beyond  which 
the  beaches  have  subsequently  been  traced.  Thus  Prof.  Claypole* 
made  ice  dams  in  Ontario  wliere  open  water,  bounded  by  beaches, 
was  afterwards  found  to  prevail.  At  Adams  Centre,  Prof.  Gilbert 
drew  an  ice  dam  for  the  Ontario  basin,  beyond  which,  however, 
the  writer  found  that  the  old  shore  line  extended,  and  this  was 
later  confirmed  by  Prof.  Gilbert.  Mr.  Leverett  made  an  ice  dam 
at  Cleveland,  beyond  which  the  writer  has  been  informed  by  two 
observers  that  the  beach  extends,  and  Prof.  Gilbert  and  Mr.  Leverett 
described  another  glacial  dam  near  Crittenden,  N.  Y.,  beyond 
which  tlie  beaches  have  been  discovered  by  Prof.  Fairchild. 
Another  diagnosis  of  the  glacial  lake  is  the  occurrence  of  gravel 
floors  over  low  divides,  which  are  regarded  as  the  outlets  of  them, 
and  upon  tin's  feature  alone  many  such  lakes  have  been  named. 
But  the  advocates  of  these  glacial  outlets  have  not  explained  how 
the  terraces  (at  hundreds  of  feet  above  the  drainage)  upon  the 
southern  side  of  tliem  are  indistinguishable  in  character  from  those 
upon  the  northern  side.f  If  these  supposed  outlets  be  evidence 
2>er  86  of  glacial  dams  then  the  most  perfect  which  the  writer  has 
ever  seen  may  be  found  within  10^  of  the  equator,  at  an  altitude  of 
Jess  than  800  feet,  suggesting  that  the  Mexican  gulf  had  a  glacial 
dam,  discharging  into  the  Pacific  ocean  across  the  Isthmus  of  Te- 
huantepec  —  a  suggestion  which  no  one  would  seriously  consider. 
The  writer  has  also  presented  the  hydrostatic  objections^  to  the 
impossible  long  continuance  of  some  of  the  supposed  dame«  the 
location  of  which  demands  their  drainage  across  ice  itself,  which. 


*Roportnf  the  luectinc  Ara.  Assoc.  Adv.  Sri.    Science,  S«pt-.,  1895,  p. 

tChftniielH  over  divides  uot  evidence  per  $e  of  KlAci^l  dams.    J.  W.  Spenoer.    Ball.  Gaol. 
Am.,  vol.  Ill,  1891,  p.  491. 

|Post-Plio<-eue  continental  anbsideiice  verMUN  ice  dams,  br  J.  W.  Spencer.    Ball.  Geol.  8oc 
Am.,  vol.  II,  pp.  465-476,  1890. 
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woald  soon  be  penetrated  by  the  wanner  waters  so  as  to  reduce 
their  level.  By  straightening  out  the  deformation  recorded  in  the 
deserted  shore-h'nes,  some  of  the  beaches  are  shown  to  have  un- 
doubtedly been  formed  at  sea  level.*  While  recent  surveys  report 
the  discovery  of  additional  glacial  lakes,  or  the  splitting  up  of 
those  first  described  under  new  names,  the  survey  of  the  high  level 
terraces  in  the  mountain  regions  has  suggested  to  the  writer  coun- 
terbalancing evidence  of  the  occurrence  of  glacial  dams,  but  this  is 
a  study  which  has  been  postponed,  partly  on  account  of  the  preju- 
dice against  post-glacial  subsidence  and  partly  on  account  of  the 
writer's  absorption  in  other  (juestions  of  physical  changes.  What- 
ever may  be  the  ultimate  fate  of  the  theory  of  glacial  dams,  the 
opposing  hypotheses  have  given  ze8t  to  the  investigations  to  the 
degree  of  advancing  our  knowledge  of  the  lake  history. 

In  the  survey  of  the  beaches,  besides  the  terrestrial  deformation 
recorded,  there  seems  to  be  no  more  important  discovery  than  when 
the  writer  found  how  the  Huron,  ilichigan  and  Superior  waters  (the 
Algonquin  ^ulf  or  lake)  original ly  emptied  to  the  northeastward  of 
the  Huron  hisin  in  place  of  discharging  into  Lake  Erie;  after 
which,  by  the  northeastern  tilting  of  the  land,  *'tlie  waters  were 
backed  southward  and  overflowed  into  the  Ere  basin,  thus 
making  the  Erie  outlet  of  the  upper  lakes  to  be  of  recent  date.'-f 
This  conclusion  was  established  by  the  survey  of  the  Algonquin 
l>each  which  recorded  the  necesr?ary  tilting.  The  first  survey  was 
suspended  near  Balsam  lake,  where  an  overflow  was  found;  and, 
accordingly,  in  the  original  announcement,  the  generalizations  were 
not  carried  farther ;  although  there  was  a  lower  depression  in  the 
vicinity  of  Lake  Ni pissing,  which  was  shorlly  afterwards  made  use 

*Th«  Iroqaois  Beach,   etc.,  citetl  before;   and.   Deformation  of  the   Iroqnoi»  Beach,   cited 
«lMwheT«. 

♦Proc.  A.  A.  A.  8.,  vol.  XXXVII.  1888,  p.  199. 
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of  by  Prof.  Gilbert*  and  tlie  writer.  With  the  further  elevation 
of  the  land,  the  lower  beaches  —  partly  measured  at  that  time 
(1887-8) — represented  the  surface  of  the  Algonquin  water  discharg- 
ing by  the  Nipissing  route  alone.f  This  has  since  been  worked  out 
by  Mr.  Taylor. J 

Co-existing  with  the  Algonquin  gulf  or  lake  was  the  Lundy 
gulf  or  lake,  occupying  part  of  the  Erie  basin,  and  extending  into 
the  Ontario,  having  substantially  the  same  level.  Both  of  these 
bodies  of  water  extended  much  farther  towards  the  northeast  than 
their  successors,  although  more  contracted  in  the  opposite  direc- 
tions —  the  effect  of  the  tnore  recent  tilting  of  the  land.  Prior  to 
the  existence  of  these  separate  bodies  of  water,  higher  shore-lines 
were  formed,  and  the  great  gulf  or  lake  bounded  by  them  was  called 
the  Warren  water,  which  name  the  writer  has  defined  as  applicable 
to  the  great  open  water  of  the  region,  until  after  the  formation  of 
the  Forest  Beach  —  its  most  perfect  episode  —  after  which  it  was 
dismembered  into  the  Algonquin  and  Lundy  waters.§ 

During  the  changing  stages  of  Warren  w^ater,  its  configuration 
was  somewhat  varied  but  not  sufliciently  to  call  the  water  by  a  mul- 
tiplicity of  names,  according  to  the  changing  levels.  The  old  shore 
lines  form  prominent  features,  requiring  nomenclature  for  the  most 
important.  And  additional  naming  only  adds  confusion.  Some  of 
the  beaches  have  been  renamed  by  Mr.  L?verett,||  contrary  to  the 
usage  of  naturalists. 

With  the  continued  elevation  of  the  land,  the  Algonquin  water 
sunk  to  the  level  of  tlie  Xi pissing  beach  (of  Taylor)  and  the  Lundy 
became  dismembered,  and  formed  an  insignificant  Lake  Erie.tl     ^^ 


*Tbo  liiHtory  of  the  XipissiD^  River. 
fDeformatioD  of  the  Algouquin  Beach,  cited  before. 

:The  Ancient  Strait  of  NipissioK.    F.  li.  Taylor.    Bull  Geol.  Soc.  Am.,  vol.  V.  1893. 
{  Ui^h-level  Mbores  in  the  region  of  the  Great  Lakes,  etc.,  cited  before. 

I  On  the  correlation  of  the  New  York  moraineH  with  tha  raised  beaches  of  lake  Brie,  by  Fimnk 
Leverett.    Am.  Joar.  Sci.,  vol.  L,  1£9j,  pp.  1-20. 
TProc.  A.  A.  A.  S.,  1888,  p.  199. 
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the  Ontaria  basin,  the  water  sunk  to  the  Iroqnois  beach  and  lower 

levels,  and  Niagara  Falls  had  their  birth,  after  the  river  had  first 

been  a  strait.     Remnants  of  beaches  of  that  time  were  long  ago 

observed,  not  only  in  the  vicinity  of  Niagara,  bnt  also  at  the  head 

of  the  lake.     With  the  temporary  pauses  recorded,  the  waters  of  .the 

upper  level  were  speedily  lowered  to  that  of  the  Iroquois  beach, 

and  then  the  Niagara  river  descended  only  200  feet,  in  place  of  326 

feet,  as  at  present.     The  effect  of  this  diminished  descent  upon  the 

excavating  power  of  the  falls  was  first  pointed  out  by  the  writer 

in  1 888*  and  published  in  1889.     With  the  contmued  lowering  of 

the  waters  in  Ontario  basin,  the  descent  of  the  Niagara  increased  to 

80  feet  more  than  at  present,  as  first  shown  by  Prof.  Gilbert ;  but 

later,  by  the  tilting  of  the  earth's  crust  north  of  the  Adirondack 

monntains,  the  outlet  of  the  Ontario  basin  was  raised,  causing  the 

backing  of  the  waters,  so  as  to  reduce  the  descent  of  Niagara  river 

to  its  present  amount. 

In  1886,  after  the  third  survey  of  Niagara  Falls  (by  Prof.  Wood- 
ward), the  rate  of  recession  was  found  to  be  much  greater  than  had 
formerly  been  supposed.  Prof.  Gilbert  then  made  a  short  study  of 
the  falls,  the  conclusions  concerning  which  are  summed  up  as  fol- 
lows by  that  author:!  "The  problem  admits  of  expression  in  an 
equation : 

Age  of  gorge  equals        Length  of  ^orge. 

Kate  of  recession  of  falls. 

— Effect  ofantecedenfe  drainage. 

— Effect  of  thinner  limestone. 

— Effect  of  thicker  shalos. 

—Effect  of  higher  fall. 

—  KflFect  of  more  floating  ice. 

±Effect  of  variation  of  dctrital  load. 

± Effect  of  chemical  changes. 

± Effect  of  changes  of  river  volume. 

*Tbe  Iroqaoit  Beach,  eto.    Trans.  Roy.  Soc.  Can..  1889,  p.  132. 

tTta«P]a««  •f  Niaffara  Falls  iu  GeoloKicul  niatory.    G.  K.  Gilbert.     Troc.  Am.  Adv.  Sci.« 
'^oL  XXXV,  1886,  pp.  222-223. 
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"  The  catchment  basiD  was  formerly  extended  by  inelnding  partof 
the  area  of  tlie  ice  slieet ;  it  may  have  been  abridged  by  the  partid 
diversion  of  Laurentian  drainage  to  other  conrses."     He  had  divide! 
the  length  of  the  gorge  by  tlie  maximnm  rate  of  receeeion,  finding 
the  product  to  be  7,000  years.     If  the  equation  be  carefully  cmid^ 
ined,  together  with  the  cited  quotation,  all  the  important  chaugiDg 
effects  in  the  physics  of  the  river  would  lessen  the  estimated  age  of 
the  cataract  below  7,000  years,  except  the  effect  "  by  partial  diver- 
sion of  the  I-»aurentian  drainage  to  other  courses,"  of  which  no  evi- 
dence was  suggested  ;  nor  was  any  lengthening  of  time   shown  as 
necessary,   by  the  long   interior  hight  of  the  falls,     Henceforth, 
Prof.  Gilbert  was  naturally  qu(»ted  as  an  authority  that  the  age  of 
the  falls  was  only  7,000  years.     This  conclusion  did  not  satisfy  the 
writer,    who   from   the    evidence   cf    the   beaches,   especially   the 
Iroquois,*  found  tliat  the  rate  of  recession  must  liave  been  for  long 
ages  much  less  than  now,  on  account  of  the  interior  height  of  the 
falls  ;  and  also  on  account  of  the  greatly   diminished   volume  of 
water,  owing  to  the  overflow  of  the  upper  lakes  to  the  northeast, 
until  in  recent  days.     But  how  much  of  the  work  of  the  falls  had 
been   done  before  the  upper  lakes  were  turned  into  the   Niagara 
drainage,  for  a  long  time  seemed  undeterminable,  until  the  features 
of  Foster's   flats   were   used    for   measuring  the  amount  of   work 
performed  in  that  early  e])isode.     This   standard   has  since   been  - 
confirmed    by  other   phenomena  not  yet  published ;   and   from   a  ^ 
different  standpoint   the  distance  of   the  early  recession  has  beeotf 
agreed  to  by  Prof.  Gilbert,  wlio  now  considers  the  age  of  the 
far  greater   than    tliat    formelry  suggested   by  his   paper  in   1S86. 
From  all  the  available  data  up  to   1S94,  the  writer  computed  the 
age  of  Niagani  Falls  at  82,(M)o  yeare.f     Of  the  various  episode 
that  of  the  cataract  |)as.sing  the  narrows  (»f  the  whirl[K)ol  rapids  sti 

•See  TrauH.  Koy.  Soc.  Can..  1889.  p.  132:  ami  Proc.  A.  A.  A.  S.,  1888,  p.  19f. 
tDarMtioD  of  Niagara  FmIU.    Am.  Jour.^ftcl.^Tol.  XLVIII,  1^94,  pp.  45ft-472. 


No.  37.]  157 

seems  the  most  difficult  of  explanation  ;  but  the  writer  has  recently 
found  that  the  narrows  record  a  Fccond  reduction  in  tlie  amount  of 
fall  in  the  river,  before  the  present  descent  was  establiished,  thus 
retarding  tlie  recession  along  this  section  of  the  gorge,  and  increasing 
in  part  the  time  compensation  for  the  reduced  amount  of  work 
performed.  However,  further  discoveries  are  necessary  to  fully 
explain  the  phenomenon  of  the  narrows.  It  now  seems  probable 
that  the  error  in  determining  the  time  required  for  the  recession 
of  the  falls  through  the  section  of  the  whirlpool  rapids  would  not 
affect  the  computation  of  the  whole  age  of  the  river  by  more  than 
a  few  per  cent. 

No  less  important  than  the  determination  of  the  age  of  the  river 
was  that  of  the  date  when  the  waters  of  the  Algonquin  basin 
(Huron,  Michigan  and  Superior)  were  tirst  turned  into  the  Niagara 
drainage,  owing  to  the  warping  of  the  land,  with  the  greatest  rise 
occuring  along  an    axis   trending   N.  2>>"   E.*     The   date  of  the 

diversion  of  tlie  waters  of  the  np])er  lakes  from  the  Ottawa  to  the 
Niagara  valley  has  l>een  computed  by  the  writer  at  7,200  years. 
This  result  was  obtained  from  tlie  moan  of  three  distinct  methods 
of  computation,  varying  from  r»,:jO0  to  7,Sn()  years. t  Mr.  F.  B. 
Tavlor's  more  recent  estimate  irivrs  the  ranj^o  of  from  5,000  to 
10,000  vears. 

Niagara  as  a  time  piece  would  be  incomplete  without  indicating 
the  changes  in  tlie  near  future.  Fioni  the  northeastward  tiitini^;  of 
the  lake  region,  it  was  computed  that  in  5,0()0  years,  not  merely 
Niagara  Falls  would  cease  to  exist,  but  also  that  the  drainage  of  the 
deepest  part  of  the  Niagara  river  at  Buffalo  (45  feet)  would  be 
reversed  and  turned  into  lake  Erie,  whose  outlet  would  then  be 
through  lakes  Huron  and  ilichigan  into  the  Mississipj)i  river   by 


*ThiA  directiou  occuni  entt  of  (reor<{ian  biy.  whilft  at  tho  on<l  of  Lakn  Ontario  tho  direction  of 
rise  ii  N".  25«»  E.    fyee  papero  by  tbe  writer  citcil  before. 
tSee  Duration  of  Niaf^ara  Falls,  cited  before. 
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way  of  Chicago.  This  inference  was  based  upon  the  long  delayed 
discovery  of  the  rate  at  which  the  earth's  crust  has  been  rising  in 
the  lake  region,  —  which  was  found  to  be  for  the  Niagara  district 
1.25  feet  per  century  more  than  the  rate  of  rise  at  Chicago.*  With 
this  determination  it  was  easv  to  calculate  the  nite  of  terrestrial 
deformation  for  other  regions,  —  thus  northeiw^t  of  lake  Huron  the 
rise  has  been  found  to  be  two  feet  per  ccntur}-,  and  north  of  the 
Adirondaeks,  the  warping  is  progressing  at  3.75  feet  in  a  hundred 
years. 

The  rate  of  deformation  of  1.25  feet  per  century,  in  the  Niagara 
district,  was  the  u^inimui!!  calculation,  with  a  possible  maximum  of 
about  1.5  feet  per  century.  The  approximate  correctness  of  the 
determination  has  just  been  confirmed  by  a  paper  presented  to  the 
American  Association,  by  Prof.  G.  K.  Gilbert,  immediately  before 
this  communication  was  read.f  He  had  used  the  bench-marks  at 
various  localities  where  tiie  fluctuations  of  the  lake  levels  have  been 
registered  the  last  20-37  vears.  While  the  recorded  measurements 
vary  from  about  one  to  two  and  a  half  inches  during  the  periods  of 
obeervatioTi,  they  have  bt-en  extended  over  the  lake  region,  with 
results  closely  agreeing  with  the  previous  determinations  of  the 
writer.  Tliis  will  be  better  understood  using  Professor  Gilbert's 
application  —  namely,  —  that  in  oOn-OOO  veal's,  the  Erie  waters 
would  be  on  a  level  with  those  of  lake  Huron  —  in  1,000  years  thev 
would  overflow  tiie  natural  divide  near  Chicago  —  in  2,500  yea i-g, 
the  watei's  would  ca.^cade  into  the  Niairara  gorge  only  during  high 
water  —  and  in  3,000  years,  the  falls  would,  be  entirely  drained. 
These  chaugiuiic  C(»nditions,  based  upon  the  writers  previously 
discovered  rate  of  terrestrial  deformation,  would  take —  720  years 
iov  the  Erie   and   Huron  waters  to   be  on  the   same    level;  1,280 

"See  Diirutiuu  of  NMgnru  Falld,  cittrd  bi'fore. 

\  Moditlcatiou  of  the  (rrc*at  Lakes  by  earth  monraeDts.    Nat.  Gt'o>!.  Mag.,  toI.  YHI,  1897,  pp. 
233-247. 
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years  for  the  overflow  into  the  Mississippi  drainage  (the  artificial 
canal  would  reduce  this  estimate  to  720  years)  ;  and  2,600  years  for 
the  ^neral  drainage  of  tiie  lakes  into  the  Mississippi.  In  5,0u0 
jears  the  whole  river  as  far  as  Buffalo  would  be  drained  towards 
the  south. 

In  spite  of  taking  the  niininium  rate  of  recession  and  the  probable 
errors,  the  closeness  of  these  results  satisfactorily  confirms  many  of 
the  calculations  based  upon  Niagara  as  a  geological  chronometer. 

This  paper,  giving  the  principal  results  of  investigations  into 
the  lake  historj^,  thus  shows  the  writer  to  have  been  greatly  affected 
by  the  studies  of  his  co-workers.  Indeed,  all  of  the  researches  by 
the  different  observere  have  been  very  much  dove-tailed,  so  that  our 
present  knowledge  of  the  history  of  the  Great  Lakes  and  Niagara 
Falls  is  the  result  of  the  labors  of  many  individuals.  Besides  the 
names  of  those  already  mentioned,  we  should  add  those  of  Shaler, 
Tarr,  Wright,  Russell,  Uphani,  Kibbe,  Lincoln,  Brigham  and  Sco- 
vill  with  the  names  of  Hall  and  Lyell,  too  well  known  to  need 
special  mention. 

To  complete  the  review,  mention  should  be  made  of  the  writings 
of  Mr.  F.  B.  Taylor,  in  connection  with  his  important  survey  of 
the  Nipissiug  outlet  of  tlie  Algonquin  ba<in,  and  oi  the  dissected 
sliore  lines  of  the  upper  lakes :  and  of  the  important  investigation 
of  Central  New  York  by  Professor  Faircliild. 


APPENDIX. 

Tlic  recent  pai>er  oii  "Another  Episode  ii 
Kiftgara"*  l>y  the  writer  is  important  in  its  sbo 
watens  of  Laku  Oiitario  had  reaelied  their  Ion 
Niagara  its  highest  full,  tlic  waters  of  the  O 
backed  up  into  the  tlicn  made  got^c,  owing  to  t. 
iug  of  the  eartli's  crust  at  tlm  outlet  of  tho  lake, 
rose  ill  the  Niagara  gorge  to  a  height  of  75  feet  i 
level,  and  thus  reduced  tlie  elKciency  of  the  Fal 
receding  past  the  section  of  tlie  wliirlpool  hipidi 
ished  height  helps  to  explain  the  shallowness  of 
along  this  section.  The  waters  were  again  lowei 
level  hy  the  St.  Liiwrence  cutting  down  its  chi 
into  the  rim  of  the  water  basin.  In  this  pap 
revision  of  the  episode  of  the  Falls,  correcting 
greater  accnrary  the  previous  investigations. 

•  KfM)  Imnm  Dig  Am.  .Vii.  Ad.  Mc.  Uoilon,  Ann.  18W.  I<nblli1ic< 
IV,  Vol.  VI,  pj..  J  1.1  1511.  It^Sai  iilM".  Truf.  CMn.Tnnl.,  Vol.  I.  pp.  101 
wan  tlia  Hmt  aimiinturini-iii  nf  ihr  ..iMwliDi:  of  ibis eplaoda.) 
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REPORT. 


To  the  Honorable  the  Legislature  of  the  State  of  New  York: 

The  Commissioners  of  the  State  Reservation  at  Niagara,  as 
required  by  law,  submit  their  report  for  the  fiscal  year  begun 
October  1,  1898,  and  ended  September  30,  1899. 

During  the  past  year  many  substantial  improvements  have 
been  made  upon  the  State  Reservation. 

The  stone  arched  bridge  from  Goat  Island  to  the  First  Sister 
Island  has  been  completed,  the  approaches  filled  and  grading 
and  planting  done  about  the  bridge,  so  as  to  harmonize  the 
structure  as  much  as  possible  with  the  surrounding  natural  con- 
ditions. 

The  bridge  is  massive,  safe  and  coiiinuKlious,  and  in  a  few 
years  the  shrubs  and. vines,  planted  about  the  approaches,  will 
give  it  a  natural  and  graceful  setting,  in  keeping  with  the  rustic 
features  of  the  locality. 

The  channel  between  the  islands  above  the  bridge  has  been 
deepened,  and  a  larger  volume  of  water,  usual  in  former  years  of 
higher  water  in  the  great  lakes^  obtained,  thus  restoring  the 
beauty  and  attractiveness  of  that  part  of  the  Reservation. 

This  year  a  new  macadam  road  has  been  constructed  along 
the  rapids  from  Prospect  park  to  the  bridge  to  the  Islands.  It 
furnishes  a  delightful  drive  along  the  rapids,  and  is  one  of  the 
works  of  improvement  most  aj^preciated  and  enjoyed  by  visitors. 

The  Tx)op  driveway,  in  ProsjM»ct  l^irk,  has  also  been  completed 
during  the  year,  and  now  a  continuous  drive  is  provided  for  vis- 
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iters  along  the  river  bank  from  the  bridge  to  the  LslaiidSy  to  the 
bridge  leading  to  the  Canadian  side  of  the  river. 

Four  more  of  the  old  frame  buildings  have  been  removed  from 
Prospect  park  during  the  year  just  closed.  In  all  thirteen  frame 
buildings  have  been  removed  from  a  territory  about  twelve  acres 
in  extent.  Perhaps  no  improvement  carried  out  since  the  estab- 
lishment of  the  Reservation  has  been  so  noticeable  as  that  caased 
by  the  removal  of  the  parapet  wall^  the  platform  at  Hennepins 
view  and  the  frame  buildings  and  the  fences  at  Prospect  Park. 
That  part  of  the  Reservation  once  more  presents  a  grove-like  ap- 
pearance^ with  vistas  commanding  views  of  the  rapids  and  the 
islands,  and  views  of  the  Falls  and  of  the  gorge  of  the  river, 
heretofore  obscured  by  numerous  unsightly  and  Incongruous 
buildings.  This  change  has  been  mainly  wrought  during  the 
past  two  years,  and  the  result  has  been  a  revelation  of  beauties 
of  Niagara  that  have  been  shut  out  from  visitors  by  artificial 
structures  for  many  years. 

Another  improvement  has  been  made  during  the  past  year  on 
the  riverway  between  the  Bowlder  bridge  and  the  Loop  drive- 
way, where  the  shore  in  some  places  was  low  and  marshy ,  and 
at  others  marred  by  erosions  caused  by  high  water  and  floating 
ice.  Material  has  been  obtained  without  expense  to  the  State, 
and  a  strip  of  land  made  from  50  to  100  feet  in  width,  and  more 
than  a  quarter  of  a  mile  long,  every  part  of  it  commanding  fine 
views  of  the  rapids,  the  islands  and  the  upper  Niagara  River. 
The  water's  edge  has  been  riprapped  with  large  stones  to  pre- 
vent future  erosions. 

Tli(»  old  shore  lin(*  has  been  substantially  restored,  and,  when 
viewed  from  (loat  Ishnid,  is  in  keeping  with  the  shore  along 
the  rapids,  and  presents  a  njitnral  appearance  which  will  con- 
tinue  and  improve  as  time  goes  by. 
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The  enlargement  of  the  hydraulic  canal^  adjacent  to  the  Reser- 
vation, affords  a  fortunate  opportunity  for  obtaining  the  large 
stones  used  in  riprapping  the  riyer  shore^  without  expense  ex- 
cept for  hauling. 

August  16th  these  improvements  were  viewed  by  Governor 
Roosevelt,  who  made  an  official  visit  to  the  State  Beservation, 
and  on  August  24th  the  works  of  improvement  were  examined 
by  Senator  Ellsworth,  President  pro  tem.  of  the  Senate;  Senator 
Higgins,  chairman  of  the  Finance  Committee,  and  Senator  Stran- 
ahan. 

The  details  of  the  works  of  improvement  and  maintenance  are 
set  forth  in  the  report  of  the  Sui)erintendent,  which  is  appended 
to  this  report  It  will  be  seen  that  the  territory  planted  and 
laid  out  with  roads  and  walks  that  now  have  to  be  kept  in  order 
is  several  times  as  great  as  formerly,  while  the  appropriation  for 
maintenance  has  remained  the  same.  As  a  result,  an  increased 
appropriation  is  desired  to  keep  the  grounds  in  order  and  the 
buildings,  bridges,  stairways  and  railings  in  a  safe  and  proper 
condition. 

The  plans  for  a  shelter  and  administration  building,  for  which 
an  appropriation  was  made  at  the  last  session  of  the  Legislature, 
are  being  made  by  the  State  Architect.  The  building  will  be 
erected  in  the  spring  as  soon  as  the  weather  will  permit. 

When  this  shelter  building  is  erected  the  inclined  railway 
building,  which  stands  near  the  brink  of  the  Falls  in  Prospect 
Park,  may  be  removed.  It  is  inadequate  and  unsuitable  and 
greatly  obstructs  the  view.  It  is  proposed  to  replace  it  by  an 
underground  structure  for  the  operation  of  the  inclined  rail- 
way, which  will  leave  the  view  of  the  Falls  unobstructed  and 
greatly  improve  the  appearance  of  the  Reservation  from  Goat 
Island  and  the  Canadian  side  of  the  river. 
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As  the  inclined  railway  cannot  be  operated  by  water  power 
at  times  during  the  winter  season  when  there  are  ice  jams  in 
the  river,  it  is  proposed,  when  the  new  underground  structure 
is   constructed,  to  operate   the   inclined   railway   by  electrical 
power,  which  can  be  obtained  free  of  charge  by  the  Commission- 
ers of  the  Reservation,  as  provided  by  chapter  513  of  the  Laws 
of  1892.    It  is  also  provided  in  said  law  for  furnishing  water 
and  electricity,  for  light,  free   of  charge,  for  the   Reseryation 
grounds  and  buildings,  and  as  an  improved  system  of  lighting 
the  grounds  and  buildings  is  greatly  needed^  and  an  adequate 
water  supply  for  sprinkling  the  lawns^  the  Commissioners  are 
considering  the  propriety  of  also  availing  themselves  of  these 
provisions  of  the  law  for  the  benefit  of   the   property    of    the 
State. 

The  estimated  cost  of  constructing  an  underground  station  for 
the  operation  of  the  inclined  railway,  and  installing  electrical 
power,  and  for  providing  a  proper  system  of  electric  lighting 
and  an  adequate  water  supply,  are  included  in  the  estimate  of 
work  necessary  to  bo  done  for  the  ensuing  fiscal  year. 

The  Pan-American  Exposition,  to  be  held  in  Buffalo  in  1901^ 
will  bring  greatly  increased  numbers  of  visitors  to  Niagara. 

The  State  Engineer  and  Surveyor  has  been  requested  to  make 
an  examination  and  report  the  cost  of  placing  and  maintaining 
the  bridges,  buildings  and  olhtn'  structures  in  a  safe  and  proper 
condition. 

The  work  of  substituting  more  commodious  and  substantial 
structures  for  the  remaining  wooden  bridges  to  the  Thi'ee  Sister 
Islands  should  bo  continued  and  completed  during  the  coming 
year. 

It  will  bo  nocossary  to  nial<o  oxtonsive  repaire  upon  the  other 
bridges  and  upon  the  inclined  raoVwas  «cii^t\i<&  Riddle  stairs. 
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For  these  reasonB  the  appropriations  for  maintenanoe  and  im- 
provements should  be  considerably  increased  for  the  coming 
year. 

Mr.  Henry  E.  Gregory,  treasurer  and  secretary  of  thei  board 
since  1888,  presented  his  resignation  Noyember  21,  1898,  and 
iras  succeeded  February  1, 1899,  by  Mr.  Bichard  F.  Bankine. 

The  following  is  an  estimate  of  the  work  necessary  to  be  done 
and  of  the  expenses  of  maintaining  said  Beservation  for  the 
ensuing  fiscal  year,  ending  September  30, 1901 : 

Construction. 
Underground  station  for  the  inclined  railway  and 

new  structure  for  ooyering  inclined  railway f  15,000  00 

Blectrical  installation  for  same  and  lighting 5,000  00 

System  of  water  pipes  for  grounds  and  buildings. . .  5,000  00 

Bridge  from  First  to  Second  Sister  island 10,000  00 

Bridge  to  Horseshoe  Falls  at  Terrapin  Point 1,000  00 

Approaches  to,  and  guard  railings,  Luna  island 5,000  00 

Bridges 100,000  00 


Mamtenance. 

Salaries  office  and  traveling  expenses |4,600  00 

Beseryation  police  and  caretakers 5,400  00 

Labor. 15,000  00 

Materials,  tools,  etc 15,000  00 

f40,000  00 

Estimated  receipts  from  October  1, 1899,  to  September  30, 1900: 

Inclined  railway *6,500  00 

Caye  of  the  Winds 1,200  00 
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Ferry  and  steamboat  landing fSOO  00 

Carriage  service 100  00 

Interest 50  00 


98,150  00 

The  report  of  the  treasurer  for  the  fiscal  year  is  herewith  sub- 
mitted, showing  the  receipts  and  expenditures  for  maintenance 
and  improvements,  the  remittances  to  the  State  Treasurer,  and 
the  classification  of  the  accounts  in  detail. 

From  the  statement  of  the  remittances  to  the  State  Treasurer 
ic  will  be  seen,  that  the  receipts  from  the  inclined  railway  and 
rentals,  received  and  paid  into  the  State  Treasury,  amount  to 
f8,563.90 — more  than  one-third  of  the  amount  appropriated  for 
the  maintenance  of  the  State  Reservation  during  the  past  fiscal 
year. 

The  island  between  the  mainland  and  Goat  Island  has  been 
known  as  Bath  Island.  In  honor  of  the  Hon.  Andrew  H.  Green, 
who  has  been  a  zealous  and  efficient  member  of  the  Board  of 
Commissioners  of  the  State  Reservation  at  Niagara,  since  its 
eEtablishment  in  1883,  and  almost  continuously  the  president  of 
the  Board,  on  November  16,  1898,  the  Ck)mmissioners  by  resolu- 
tion changed  the  name  of  Bath  Island  to  Green  Island.  As  the 
island  is  a  sloping  green  lawn,  the  name  of  Green  Island  is 
doubly  appropriate. 

Chapter  710  of  the  I^aws  of  1889  provides  that  "  the  commis- 
sioners of  the  State  Resorvaton  at  Niagara,  by  and  with  the 
consent  of  the  commissioners  of  the  land  office,  may  construct, 
without  expense  to  the  state,  street  railroad  tracks,  upon  and 
along  that  part  of  the  riverway,  so  called,  between  Falls  and 
Niagara  streets,  in  the  city  of  Niagara  Falls,  and  in  their  dis- 
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cretion  may  grant  revocable  licenses,  to  street  surface  railroad 
companies,  to  nse  snch  tracks,  npon  such  terms  as  said  commis- 
sioners may  prescribe.*' 

A  petition  haying  been  received  from  the  several  local  street 
florface  railroad  companies  for  the  construction  of  such  a  track 
in  that  portion  of  the  riverway,  the  subject  waB  referred  to  a 
special  committee  consisting  of  Commissioners  Dow,  Kingsford 
and  Baines,  to  carefully  examine  into  the  matter  and  report. 
September  1st,  a  report  in  favor  of  the  construction  of  such  a 
track  was  submitted  and  adopted,  President  Green  dissenting. 
An  opinion  by  the  Hon.  Frank  W.  Stevens,  upon  the  legal  ques- 
tions involved,  was  submitted  and  approved. 

September  23d,  a  revocable  license,  as  provided  by  law,  was 
granted  to  the  Niagara  Falls  and  Suspension  Bridge  Railway 
Company  to  use  such  track,  as  provided  in  chapter  710,  Laws  of 
1899.  The  report  of  the  special  committee,  the  legal  opinion  and 
the  revocable  license  and  agreement  in  the  matter  are  hereto 
appended. 

In  the  year  1890  a  topographical  survey  of  the  Falls  of  Niagara 
"WSLB  made  under  the  direction  of  the  State  Engineer  and  Sur- 
veyor, and  a  valuable  and  exhaustive  report  submitted.  During 
the  ten  years  that  have  elapsed  since  that  time,  great  masses  of 
rock  have  fallen  from  the  crest  of  the  falls,  causing  many  changes 
in  the  contour  of  the  Cataract.  The  recession  of  the  falls  is  a 
subject  of  great  interest  to  the  public,  especially  to  scientists  at 
home  and  abroad,'  and  it  is  very  desirable  that  a  resurvey  should 
be  made  during  the  season  of  1900,  so  as  to  show  the  changes  of 
the  past  ten  years,  and  have  recorded  the  exact  form,  location 
and  other  topographical  features  of  the  Cataract,  at  the  close  of 
the  nineteenth  century. 
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The  estimated  coet  of  the  resorvey  is  included  in  the  estimates 
for  work  to  be  done  during  the  coming  fiscal  year. 

A  bill  has  been  introduced  in  the  Congress  of  the  United 
States  providing  for  the  construction  of  a  dam  or  jetties  at  the 
head  of  the  Niagara  River,  at  Lake  Erie,  in  order  to  raise  the 
level  of  the  water  in  the  great  lakes. 

As  such  an  obstruction  would  be  liable  to  diminish  the  volume 
of  water  flowing  over  the  falls,  and  thus  to  injure  the  beauty  of 
the  natural  scenery  of  Niagara,  which  the  State  of  New  York 
has  expended  its  means  and  exerted  its  authority  to  protect,  the 
proposed  legislation  by  Congress  is  a  matter  of  concern  to  the 
Legislature  and  the  people  of  the  State,  and  to  the  public  gener- 
ally,  at  home  and  abroad.  The  necessity  for  legislation  upon  the 
subject,  if  any  such  necessity  exists,  is  probably  due  to  the 
excessive  diversion  of  the  waters  of  the  great  lakes,  thus  referred 
to  in  the  previous  report  of  this  Commission. 

"  The  volume  of  the  river  and  cataract  at  Niagara  is  of  course 
d^^pendent  upon  the  water  supply  of  the  Great  Lakes.  The 
Niagara  River  is  but  the  overflow  of  Lake  Erie,  into  which  flows 
the  waters  of  the  other  lakes.  The  lowering  of  the  level  of  these 
lakes  would  diminish  the  flow  into  Lake  Erie  and  reduce  the 
volume  of  the  Niagara  River.  Any  very  large  withdrawal  or 
diversion  of  water  from  one  or  more  of  the  Great  TiUkes  would 
scarcely  fail  to  be  noticeable  in  a  reduced  flow  at  the  cataract. 

"  The  commissioners  deem  it  advisable  that  the  National  govern- 
ment be  requested  to  appoint  a  commission  to  confer  with  a 
Canadian  commission  as  to  the  means  to  be  devised  to  prevent 
any  excessive  diversion  of  the  waters  of  the  Great  Lakes,  and 
tm  consider  the  whol(*  subject  of  the  uses  and.  control  of  these 
waters  and  to  report  its  conclusions  to  Congress,  with  such  rec- 
ommendations as  it  may  desire  to  submit 
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"  Any  measure  of  this  kind,  which  threatens  even  remotely  the 
iiiTestment  by  the  people,  for  the  preservation  of  the  beauty  of 
the  natural  scenery  of  Niagara,  should  be  closely  questioned. 
Through  the  timely  and  providential  intervention  of  the  State, 
the  great  eataract  once  more  has  a  graceful  and  becoming  en- 
vironment. 

"Nearly  fifteen  'years'  have  parsed  since  the  establishment 
of  the  reservation,  and  the  people  of  the  State  have  had  time 
to  judge  of  the  merits  or  demerits  of  the  new  departure  in  State 
policy.  It  is  now  evident  that  the  removal  of  the  buildings,  toll 
gates  and  fences,  and  allowing  free  access  to  Niagara,  was  a  peo- 
ple's movement  of  the  broadest  kind. 

"The  Niagara  experiment  has  shown  the  wisdom  of  setting 
aside  great  natural  features  of  forest,  cataract,  mountain  and  sea- 
shore for  the  common  enjoyment  of  the  people. 

"  The  State  Keservation  will  be  an  ever-increasing  source  of 

gratification  and  enjoyment.      The  Falls  of  Niagara   are   the 

crowning  natural  feature  of  our  Commonwealth.     As  the  years 

go  by,  the  people  of  the  State  will  appreciate  more  and  more  the 

yalne  of  their  most  noted  possession." 

Respectfully  submitted, 

ANDREW  H.  GREEN, 

President 
GEO.  RAINES, 

ALEXANDER  J.  PORTER, 

CHAS.  M.  DOW, 

THOMAS  P.  KINGSFORD, 

Oammiasianera  of  the  State  Reservation  at  Niagara. 


REPORT  OF  THE  TREASURER 


FOB  THB 


Year  Beginning  Ootobbb  1,  1898,  and  Ending  Ssptsmbbr  80, 

1899. 


Report  of  the  Treasurer. 


1898. 
Oct.        1.  Balance  on  hand  this  date f  134  71 

Receipts  {Malntenunce). 
Oct.      14.  Quarterly  advance  from    the 

State  Comptroller |6,250  00  ^ 

1899. 
Jan.     23.  Quarterly  advance    from  the 

State  Comptroller 6,250  00 

April    17.  Quarterly   advance   from   the 

State  Comptroller 6^50  00 

July     19.  Quarterly  advance    from   the 

State  Comptroller 0,250  00 

25,000  00 

Special  appropriation  as  p^^r  Chapter 

606,  Laws  of  1898: 
1898. 
Oct.        7.  Payment  by  State   Comptrol- 
ler on  account f  1,070  75 

Oi-t.       11.  Payment  by    State  Comptrol- 
ler on  account  1,700  00 

Oct.       IS.  Payment  by  State  Comptrol- 
ler on  account 2,017  71 

Oct.       26.  Payment   by   State  Comptrol- 
ler on  account 565  00 
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1898. 
Nov.     12.  Payment  by  State  Comptrol- 
ler on  account  f490  61 

Deo.       8.  Payment  by    State  Comptrol- 
ler on  account 3,060  12 

Dec.      16.  Payment   by  State   Comptrol- 
ler on  account 132  68 

»9,936  S7 


Special  approi)riation  as  ix?r  Chapter 

569,  Laws  1899: 
1899. 
July     19.  Payment    by  State   Comjitrol- 

ler  on  account fl.l79  44 

Aujr.       5.  J*ayment   by    State  Comptrol- 
ler on  account    1,424  42 

Sept.      9.  Payment    by    State  Comptrol- 
ler on  account 739  25 

Sept.    15.  PaynuMit   by    State  Comptrol- 
ler on  account 75  50 


1898. 
Nov.       1.  Draft  on  Hank  of  Niaj;ara  for 

October  receipts $31.5  70 

Dec.        1.  Draft  on  Rank  of  Xiaji:ara  for 

NovtMuber  rereipts 56  35 

1S99. 
»]an.        o.  Draft  on  I^ank  of  N'iagara  for 

Dereniber  i-eceipts 28  85 

Feb.         1.  Draft  on  Hank  of  Niapira  for 

January  receipts   85  05 


3,418  61 
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1899. 
3Iarch    1.  Draft  on  Bank  of  Niagara  for 

Febrnarj  receipts |501  35 

April      1.  Draft  on  Bank  of  Niagara  for 

March  receipts G9  15 

May       1.  Draft  on  Bank  of  Niagara  for 

April  receipts 54  80 

June       1.  Draft  on  Bank  of  Niagara  for 

May  receipts 272  85 

July       1.  Draft  on  Bank  of  Niagara  for 

June  receipts 549  85 

Aug.      1.  Draft  on  Bank  of  Niagara  for 

July  Receipts 1,714  50 

Sept.      1.  Draft  on  Bank  of  Niagara  for 

August  receipts 3,144  05  / 

Sept.    30.  Draft  on  Bank  of  Niagara  for 

September  receipts 1,746  40 

18,538  90 

May       1.  Dividend  on  deposits  in  Cata- 
ract Bank 99  22 

1898. 

Dec.     31.  Interest  on  balance  in  3^Lanu- 

facturers       and       Traders' 

Bank f  13  04 

1899. 

3Iarch  31.  Interest  on  balances  in  Manu- 
facturers      and       Trad(MS- 

Bank 14  ;{0 

2S  00 

1898. 

iJec,       1.  Sales  from  Rt^servatioii 2.1  00 

Total |;47.isi  :u 
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Expenditures. 
Abstract  CXI, 


No.  of 
voucher. 

1S98. 


Oct.      11.  1623..  Niagara     Falls     Hydraulic 

Power         Mannfacrturing 

Co.,  electric  lighting |50  m 

1G24.. Walker   &    Paterson,    tools 

and  supplies 13  (^ 

102;").  .Electric  City  Ice  Co.,  icH?. . .       13  10 
1620..  Irwin     Electrical     Co.,    In- 
clined Railway 0  50 

1627.  .James  Dayy,  stationery 9  IHI 

Oct.  13.  162S.  .Alex.  J.  Porter,  Commis- 
sioner, trayeling  ex- 
penses        10  00 

Oct.      24.  1629.  .Andrew     H.    (ireen,    Presi- 

dcni.  trayeling  expenses. .       32  7\\ 

Noy.        1.  1630.  .l*av -roll  for  October l,9S:i  7.1 

16.31 .  .Thomas  V.  W(*lch,  superin- 
tt*nd(*nt's  oftice,  expenses, 
etc 49  02 


Abstract  (\\II. 

189S. 

Noy.     22.   U\:V2.  .  Pav  loll |403  62 

1633.. Thos.  K.  MrOarigle,  t<»ols.  .       43  12 
1634..0i'oul  El<M.tric  Co.,  Inclined 

Railwjiy 27  50 


*2.171  91 
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No.  of 


1898. 
Nov.     ^.  1635.. Power    City    Carting    Co., 

buildings |22  75 

1636.  .P.  J.  Davy,  buildings 26  13 

1637.  .P.  C.  Flynn  &  Son,  build- 

ings, Inclined  Railway. . .       80  02 

1638.  .A.  C.  Kugel,  roads 1  02 

1630.  M.  P.  Hydraulic  Power  and 

Mfg.  Co.,  electric  lighting.       50  00 
1640.  .Walker   &   Paterson   tools, 

buildings 14  27 

Dec.       1.  1641.  .H.    E.    Gregory,    treasurer 

and  secretary,  office  and 
traveling  expenses 82  34 

1642.  .Pay-roll  for  November 1,595  28 

1643.  .Thomas  V.  Welch,  Superin- 

tendent,   office    expenses, 

etc 43  76 

10.  1644.  .Pay-roll 66  00 

31.  1645.. H.    E.    Gregory,    Treasurer 

and  Secretary,  salary  for 
October,  November  and 
December 275  00 

1646.  .Pay-roll  for  December 1,380  08 

1647.  .Alex.  Henschel,  clerk,  April 

to  December  31 50  00 

?4,160  89 
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Abstract  CXIII. 

No.  of 
Toucher. 

1899. 
Jan.       6.  1048.  .Thomas  V.  Welch,  superin- 

tendont,    office   expenses, 

etc $47  36 

25.  lf)49.  .P.  J.  Davy,  plninbin^r 220  75 

1050.  .N.  F.  irydranlic  Power  and 

Mfg.  Co.,  electric  lighting.       50  (Ml 

1051 . .  Wm.  Young,  carting 14  10 

1052.  .Walk4T    &    Paterson,    tools 

and  snp[)lies 14  35 

f353  50 

Abstract  CXIV, 
1899. 

Feb.       3.  1058.  .Pay  roll  for  January $1,195  67 

1054.  .Pay-roll,  supplemental,  Jan- 

uary      447  50 

1655.. H.  E.  (iregory,  treasurer 
and       setretarv,      salarv 

January 91  66 

« 

1050..H.    E.    (ir(»gory,    treasurer 

and    secretary,    office   ex-  - 

penses 24  64 

1057..H.  E.  (iregory,  treasurer 
and  secretary,  commis- 
»sionta',  trayi'ling  ex- 
pense's        61  76 

1055.  .  J;nn(\*i  Daw,  stationery.  ...       19  20 


No.  40.]  25 

Na  of 
TonclMr. 

1899. 
Feb.       3.  1659..  Gazette      PubliBhing      Co., 

office  tl7  00 

1660.  .N.  F.  HydrauHe  Power  and 

Mfjr.  Co.,  electric  lighting      50  00 

1661.  .N.  F.  Hydraulic  Power  and 

Mfg.  Co.,  electric  lighting      50  00 
1662..  Walker     &     Paterson,     in- 
clined     railway,       tools, 

buildings   25  26 

1663.  .P.  J.  Davy,  buildings 16  53 

7.  1664.. Thomas  V.  Welch,  superin- 

tendent,  office  expenses. .       30  82 
13.  1665.  .Thomas  V.  Welch,  superin- 
tendent, office    expenses, 
February  49  92 

a- 

1666.  .A,  J.  Porter,  Commissioner, 

traveling  exi)ens(^8 24  55 

18.  1667.. R.    F.    Kankine,     treasurer 

and  secretary,    office  and 

traveling  expenses   35  85 

March    1.  1668.. R.    F.    Rankine,    treasurer 

and      secretary,       salary 

February 91  07 

1669.  .Pay-roll  for  F(»bruary 1,1S2  28 

1670.. Thomas  V.  Welch,  superin- 
tendent, ConimissionerV 
and  suiK^rintendent's  of- 
fice exp(»nses   40  .51 
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No.  of 
Toucher. 

1899. 


March    8.  1671.  .Pay-roll  for  February  sup- 
plemental     $402  87 

1672.. Grout    Electrical    Co.,    in- 
clined railway 8  80 

1673.  .Walker  &  Taterson,  tools^ 

inclined     railway,    build- 
ings            8  92 

1674.  .P.  J.  Davy,  buildings 11  16 

1675. . Ell w anger  &  Berry,  vines. .       12  25 

1676.  .John  D.  Dietrick,  tools 14  20 

1677.. T.    E.     McGarigle,  inclined 

railwav   7  80 

*^ 

1678.  .N.  F.  ITvdranlic  Power  and 

Mfg.  To.,  electric  lighting      50  00 

1679 . .  Blackstone   Co.,    treasurer, 

office  expenses 7  60 

25.  1680.  .Nat.  Press  Intelligence  Co., 

tr(»asurer,  office  exi>enses        2  45 

30.  1GS0..T.    V.   Welch,   superintend- 

ent,   office   and   Commis- 
sioner's (^xiK'Uses 40  97 

31.  l<;sl..H.    F.     Uankine,   treasurer 

and  s(*ci(*tarv.  salarv  for 

March    91  67 

lOSi*.  .  Pay-roll  for  March 1,483  54 

f  5,614  8S 
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Abstract  CXV. 

Raoc 
▼oach«r. 

1899. 
April      4.  1683.  .Charlotte  Haeberle, Inclined 

Ey  13  64 

1684 . .  Maloney  and  McCk)y,  ice . . .       50  75 
1685.  .Wm.  S.   Humbert,  deepen- 
ing channel 3  29 

1686.. F.W.  Oliver  Co.,  Inclined 

Ry  4  10 

1687.  .A.  J.  Porter,  commissioner^ 

traveling  expenses 20  65 

17.  1688.  .A.  J.  Porter,  commissioner^ 

office  furniture 90  00 

4.  1689.. Payroll,  deepening  channel     106  62 
17.  1690 . .  A.  J.  Porter,  commissioner, 

traveling  expenses 23  00 

29.  1691.  .Pay-roll  for  April 1J96  21 

May        2.  1692.  .Pay-roll,  supplemental, 

April 696  19 

1693.  .N.  F.  Hydraulic  Power  and 

Mfg.  Co.,  electric  lighting      50  00 

5.  1694.. Wm.  S.    Humbert,  deepen- 

ing channel .*^)  20 

1695.  .J.  H.  Cook  iV:  Co.,  ice 2  2.1 

1696.. T.    E.    Mcdarigle,  Inclined 

Ry   82  08 

1697.. Walter    Latta,    trees 15  75 

1698.. Walker  &  Paterson,    tools, 

buildings,  Inclined  Ky. .  .  21  70 

1699.  .Braas  Bros.,  buildings 182  .14 
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No.  of 
Toucher. 

1899. 


Mav       5.  1700.. A.  J.  Porter,  commissioner. 

traveling  expenses f 68  16 

1701 . .  P.  C.  Flynn  and  Son,  build- 

inprs 106  60 

1702.  .N.  F.  Hydraulic  Power  and 

Mfg.  Co.,  elHitric  lighting      50  00 
1703.. T.   V.   Welch,   superintend- 
ent, office  expenses 36  41 

15.  1704.  .Pay-roll,  Prospect  Park  and 

(loat  Island    419  14 

April    20.  1705.. R.    F.     Rankine,    treasurer 

and  secretary,  salary  April       83  33 
May      11.  1700.. A.  J.  Porter,  commissioner, 

ti'av(»ling  expenses 20  65 

.'^l.  1707..R.    F.    Rankine,    treasurer 

and  secretary,  salary,  Mav      83  3S 

1708.  .  Pay-roll  for  May 1,943  85 

June    30.  1700.  .Pay-roll  for  June 786  66 

f6,750  10 

Jiilv       1.  1710.  .R.  F.  Rankine,  treasurer  and 

secretary,  salary,  June..     f83  33 
1711..T.    V.    Weh-h,  superintend- 
ent, office  exi)enses 46  83 

May      \:\.  17lL*..A.  J.  INn-ter,  commissioner, 

traveling  expenses    3  21 

July       S.  17i:»..P.    J.     Davy,    water    pii>es, 

buildings    294  32 

10.   17I4..MilhM*   and     Hrundiige   Co., 

damages   15  00 
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No.  Of 

▼ooclMr. 

1899. 

May     20.  1715.  .Wm.  S.  Humbert,  roads |4  49 

31.  1716.  .Charlotte  Haeberle, Inclined 

Ry  2  60 

April    28.  1717.. Charlotte  Haeberle,  roads..         4  00 
June    30.  1718.  .N.   F.   Power  and  Mfg.  Co., 

electric  lighting 50  00 

April    17.  1719.  .Patei^son     and     Grout.     In 

clined  Ry 7  80 

May       9.  1720.  .F.  W.  Oliver  (\u  tools 13  08 

18.  1721 . .  Hardwicks   &    Co.,     water 

pipes 137  68 

15.  1722.  .J.  McDonald,  coal 119  47 

July     13.  1723.. Gazette    Printing    Co.,    sta- 
tionery           6  00 

May      27.  1724.  .Gazette  Printing  (\).,  super- 
intendent's office  expcnsc^s        2  00 
23.  1725.  .J.  H.  Cook  &  Co.,  walks.  . .       :\0  01 
31.  1726.. N.  F.  Hydraulic  Power  and 

Mfg.  Co.,  electric  lighting       50  00 
13.  1727.  .P.  C.  Flynn  &  Son,bulldiugH     139  00 
July      18.  1728.. Walker   &    Patei-son,  water 

pipe«,  tools,  buildings, etc.       62  67 
8. 1729.  .James  I)ay,superintcndenCs 

office  expens(»s   16  45 

20.   1730.  .National  Press  Intelligence 

Co.,  treasurer's  office  ex- 
penses            2  00 

31.  1731.. T.   V.   Welch,    suiKM-intend- 

ent,  tools,  office,  f-oiuniis- 
sioner^ti  exiK'nsos 32  ST 
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1899. 


No.  of 
voucher. 


July 


Aug. 


Sept. 


31.  1732.. Pay-roll  for  July |1,520  14 

1733.  .R.  F.Rankine.  treasurer  and 
secretary,  July  salary  and 

office  expenses 86  58 

9.  1734.. Pay-roll  July,  supplemental       19  12 


9 

00 

1.601 

56 

48 

90 

6 

4'2 

3 

09 

IG 

;u 

Abstract  CXVII. 
1.  1735.  .R.  F.  Rankiue,  treasurer  and 

secretary,  salary  August.    f83  31^ 
173G.. Milton  i\  Johnson    &   Co., 
treasurers  office  expenses 

1737.  .Pay-roll,  August 

1738.  .Thomas  V.  Welch,  superin 

teudent,  office  expenses. 

17.*i9.  .Wni.  S.  Humbert,  bridges. 

1740.. Wm.  S.  Humbert,  roads.. 

1741 .  .Arthur  (\  Kugel,  roads. . . 

2. 1742.  .N.  F.  Hydraulic  Power  and 

Mfg.  Co..  electric  lighting      50  00 
1743.. y.  F.  Power  and  Mfg.  Co., 

electric  lighting 50  00 

1744.  .J.  II.  (^ook  &  To.,  bridges. .       24  94 
174.5.. P.  J.    Davy,    bridges,    iron 

railings  and  j>ipes 38  48 

1741).  .(ilolu^    Ticket  (%).,  Inclined 

railway    45  00 

« 

1747.  .WalktM"  ^:  Paterson,  tools, 
buildings  and  Inclined 
railway    48  89 


f2  J58  83 
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Vo.  of 


1899. 
Sept.      2.  1748.  .Alex.    J.    Porter,    Commis- 
sioner, traveling  expen^en.    f  11  00 

30.  1749.  .Pay-roll,  September 1,126  67 

1750.  .Thomatis  V.  Welch,  superin- 
tendent, office  expenses. . .       4.S  00 
1751.. R    F.    Bankine,    treasurer 
and  secretary,  salary,  Sep- 
tember        S;5  M\ 

f  3,205  04 

Payments  out  of  |15,000,  as  per  chapter  606,  Laws  of  1898. 

Series  1.     Abstract  II. 

!f  n.  of 
Toneber. 

Oct.        7.      18.  .Pay-roll,  gi-ading,  etc |1,070  75 

11.      19.  .W.  A.  Shepard,  Fir.st  Sister 

Island  bridge IJOO  (K) 

18.       20.. Wm.    S.    Humbert,   deepen- 
ing channel 20  55 

21.  .P.  J.  Davy,  iron  railings. . . .     171   16 

22.  .Thomas    Dunlavev,    broken 

stone  :i2  00 

2.*5.  .Timothy      Horan,      broki^n 

8t(me liO  (M) 

24.  .Coleman  Xe«',  liroken  stoiu*.  .'^1  00 

25.  .Braas  Hros.,  ^eI)air^s 40  OS 

26.  .Braiut  Bros.,  rarpent(*r  work  lO;^  02 

27.  .Braas  Bros.,  signs 45  :il! 

28. .  Dobbie  Foundry  and  Mailiine 

Co.,  iiM)n  railing** 172  50 
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No.  of 
voucher. 

1899. 


Oct.      18.       29.  .A.  (\  Kuju^el,  cement |35  98 

;U)..l).  Phillij)8,  inspector  First 

Sister  Island  bridge 8^>  07 

:U  .  .(\  Haeberl-,  8iakes 8  75 

'A'2.  .Cunvvav  &  Mnnsou,  stone. . .  365  25 
3:r  .Schuniacber   &   Maver,   car- 

I»enter  work 248  99 

;U.  .M.  F.  Saxton  &  To.,  signs. .  31  00 

35.  .  L.  H.  Ackley,  giart<  <S()d 44(J  58 

3<>.  .K.  I).  Vouug,  mason's  work.  89  30 
2(1.       37.  .Pay-roll,  grad  ng  and  road 

building 5(>5  00 

X(»v.     12.       3S.  .PayiolL  grading  and  road. ,  490  61 


S<'ries  I.     Abstract  HI. 
Dec.        s.       39..\'aux  «!<c  Emory,  Hennepin's 

view  and  l)uil dings tl47  50 

40..  I).   Phillii)^,  inspector  First 

Sister  Island  bridge IS  75 

41 .  .  L.  H.  Arkb»y,  gra6'«  <sod 18  00 

42.  .  P.  .).  Davy,  iron  railing 99  37 

43.  .Conway  &  Munson,  stone. . .     495  22 

44.  .  \V.  S.  Humbert,  cement 23  SO 

45.. W.  A.  Shepard,  First  Sister 

Island  bridg.' 288  4S 

4(1.  .W.  A.  Shepanl,  First  Sister 

Island  bridge 1,894  00 


¥6.744  07 
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Naof 
▼oucher. 

1899. 
Dec.       8.  47..Vaiix  &  Emory,  First  Sister 

Island  bridge 175  00 

16.  48.  .Pay-roll,  grading 113  98 

49.  .W.    A.    Shepard,    deepening 

channel 18  70 

13,192  80 

Payments  out  of  |30,000,  as  per  chapter  569,  Lotos  of  1899. 

Series  K.    Abstract  I. 

Ma  of 
TOQcbcr. 

1890. 
July     19.    1.. Fay-roll,  filling,  grading  and 

riprapping |1,179  44 

Aug.      6.    2.  .Ellwanger  &  Berry,  shrubs. . .      94  06 

3.. Fay-roll,    roads,    walks    and 

grading 1,330  36 

Sept.    10.    4.  .Fay-roll,  roads  and  grading..     739  25 

6.  .Thos.  Dunlavey,  stone 8  00 

6.  .Ck>leman  Nee,  stone 4  00 

7.  .Dean  &  Hoffman,  roads 63  50 

13,418  01 

Remittances  to  the  State  Treasurer: 

1898. 
Not.      1.  Check  on  Bank  of  Niagara  for  Oc- 
tober receipts f 315  70 

Dec.       1.  Check  on  Bank  of  Niagara  for  No- 
vember receipts 81  35 

1899. 
Jan.       8.  CSieck  on  Bank  of  Niagara  for  De- 

camber  receiptB 28  85 
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No.  of 
>uucner. 

1899. 


Feb.  3.  Chock  on  B.ink  of  Niagara  for  Jan- 
uary receipts |83  05 

March  2.  Check  on  Bank  of  Niagara  for  Feb- 
ruary receipts 501  35 

April     4.  Check   on   Bank   of  Niagara  for 

March  receipts 69  15 

May       6.  Check   on   Bank  of   Niagara   for 

April  receipts 54  80 

June      1.  Check   on   Bank   of   Niagara   for 

May  receipts 272  85 

July      1.  Check   on   Bank   of   Niagara  for 

June  receipts 549  85 

Aug.      2.  Ch(»ck   on   Bank   of  Niagara   for 

July  receipts 1,714  50 

Sept.      2.  Check   on    Bank   of   Niagara   for 

Aup:ust  receipts 3,144  05 

Sept.    30.  Chof^k  on  Bank  of  Niagara  for  Sep- 

t('i!ib(^r  nrt^ipts 1,746  40 

18,563  90 

May       6.  Dividend  on  dt^posits  in  Cataract 

Bank 99  22 

1898. 

Dec.  31.  Interest  on  balances  in  Manufac- 
turers and  Traders'  Bank fl3  64 

March    31.  Interest  on  balances  in  Manufac- 

lurtTs  and  Traders'  Bank 14  36 

28  00 

Casli  balance  on  hand  in  bank 27  51 

(47,181  31 
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Classification  of  Accounts. 
Maintenance. 

Ck>mmis8ioners'  expenses |353  23 

Treasurer  and  secretary,  office  expenses 112  93 

Niagara  Falls  office  expenses  (superintendent) 466  28 

Salaries  (superintendent  and  clerk)  .• 2,899  98 

Police 5,325  00 

Inclined  railway 1,219  60 

Prospect  Park 4,669  07 

Goat  Island r 2,490  72 

Boads 1,552  76 

Walks 1,503  85 

Coal 119  47 

Electric  lighting 600  00 

Ice ^ 66  10 

Buildings 1,422  05 

Tools 181  38 

Bridges 104  86 

Iron  railing 33  45 

Deepening  channel  113  11 

Treasurer  and  secretary's  salary 1,049  98 

Treasurer  and  secretary's  traveling  expenses 82  20 

Water  pipes 544  08 

Expense,  president's  office 50  00 

Trees 15  75 

Furniture 90  00 

Damages 15  00 

Vines 12  25 

Carting 14  10 

$25,107  20 
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Improvements  nnder  chapter  606,  Laws  1898: 

Walks f 271  07 

First  Sister  Island  bridge 5,061  37 

Grading 1,538  39 

Deepening  channel  30  75 

Iron  railing 801  78 

Hennepin's  view 50  00 

Boads 973  16 

Buildings 560  09 

Signs 76  32 

Prospect  Point 109  36 

Grass  sod 464  58 


f  9,936  87 

Improvements  under  chapter  569,  Laws  1899: 

Walks f  159  37 

Filling 524  20 

Shrubs 94  06 

Grading 720  26 

Biprapping 393  14 

Boads 1,527  58 


f3,418  61 


We,  the  iiiidersigued,  hereby  certify  that  we  have  examined 
the  foregoing  report  of  the  treasurer  for  the  fiscal  year  ended 
Septninber  ,'^0,  1899,  the  vouchers  and  other  papers,  and  we  find 
the  report  and  accompanying  documents  correct,  and  that  the 
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treasurer  has  properly  accounted  for  all  moneys  received  and 
disbursed  by  him  daring  the  fiscal  year  ended  September  30, 

1809. 

T.  P.  KINGSFORD, 

OHAS  M.  DOW, 
Commissioners  of  the  State  Reservdtion  at  Niagara. 


QENEBAIi— ALL  OOUNTIES. 

CHAPTER  710. 

An  Act  to  amend  the  railroad  law  regarding  construction  of  a 
street  surface  railroad  track  by  the  commissioners  of  the  state 
reservation  at  Niagara. 

Became  a  law,  May  25,  1890,  with  the  approval  of  the  Governor.    Tassed, 

three-fifths  being  present. 

The  People  of  the  8ta4e  of  New  York,  represented  in  Senate  wnd 
Assembly,  do  enact  as  follows: 

Section  1.  Section  one  hundred  and  eight  of  the  railroad  law 
is  hereby  amended  to  read  as  follows: 

§  108.  Boad  not  to  be  constructed  upon  ground  occupied  by 
public  buildings  or  in  public  parks. — No  street  surface  railroad 
Bhall  be  constructed  or  extended  upon  ground  occupied  by  build- 
ings bi'longing  to  any  town,  city,  county  or  to  the  state,  or  to  the 
United  States,  or  in  public  parks,  except  in  tunnels  to  be  ap- 
proved by  the  local  authorities  haviug  control  of  such  parks. 
Provided  however  that  the  commissioners  of  the  state  reserva- 
tion at  Niagara,  by  and  with  the  consent  of  the  commissioners 
of  the  land  office,  may  construct,  without  expense  to  the  state, 
street  railroad  tracks  upon  and  along  that  [)art  of  the  riverway, 
so  called,  between  Falls  and  Niagara  streets  in  the  city  of  Nia- 
gara FallSj  and  in  their  discretion  may  grant  revokable  licences 
to  street  surface  railroad  companies  to  use  such  tracks  upon  such 
terms  as  said  commissioners  may  prescribe. 
^  2.  This  act  shall  take  effect  immediately. 
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To  the  ComniiHsionirH  of  the  t<tate  Rcserratiou  at  N'Mffora: 

Your  commiltee  ap[K)inted  to  investigate  and  report  coni:t*rniug 
the  desirability  of  taking  action  under  section  lOS  of  the  Railroad 
Law  upon  the  proposition  of  the  Niagara  Falls  and  Suspension 
liridge  Railway  Company,  reai)ectfull3^  report: 

1.  That  we  have  carefullv  exainin<*d  the  local  situation  with 
reference  to  the  desirabilitv  of  street  railroad  tracks  in  Riverwav, 
and  have  al«o  taken  advice  relative  to  legal  objections  whirh 
have  been  suggested. 

-.  That  we  are  advised  in  the  opinion  herewith  submitted  that 
no  legal  o'bjections  exist,  in  which  conclusion  we  concur. 

0.  That  in  our  opinion  the  construction  of  one  street  railmad 
track  in  Riverway  between  Falls  street  and  Niagara  street,  with 
suitable  conneitions  to  a  station  on  the  easterly  side  of  the  street, 
is  eminently  desirable  to  the  interests  of  the  public  and  in  further- 
ance of  the  general  purpo^^es  of  the  State  Reservation  for  the 
reason  that  it  will  greatly  accommodate  visitors,  facilitate  eco- 
nomical, easy  and  convenient  arrival  and  departure  and  will  in  no 
wav  impair  the  safetv  and  l>eauiv  of  the  Reservation. 

We  recommend.  That  the  proposition  of  the  said  Niaiarara  Falls 
and  Sus|Mnsion  Hridge  Railway  Company  to  furnish  the  money 
for  the  const  met  ion  of  ti\u-\\  Irack  be  accepted  upon  such  terms 
and  conditions  as  to  you  shall  seem  proper  and  we  sujrgest  the 
following: 

1.  That  a  single  tijuk  be  constructed  from  Falls  sfrei't  to 
Niagara  str<'el  in  tlu'  renter  of  Riverway  with  four  turn-outs  from 
the  main  iraik  to  iIh*  titaiion  of  the  said  company  on  the  east 
sid'*  of  the  stiMM't. 

-.  Thai  I  he  work  of  consirnrtion  be  carried  on  under  the  direct 
sn|M*i\  ision  of  ilu"  coiiiniissioners  and  subject  to  such  regulations 
as  ilirv  mav  niakr  troni  time  to  timi*. 

*  • 

."..  That  upon  the  roinjiletion  of  said  track  a  licen^se  revocable 
at  the  plejisiire  of  the  ruimiiissioners  be  issued  to  the  said  Niag- 
ara I'alls  and  Suspension  I»ii(lge  Railway  Company,  to  operate 
over  said  track.  nn<ler  and  subjeel  lo  all  regulation;  whieh  the 
co/n/iiissioners  may  from  time  to  time  adopt. 
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4.  That  a  license  fee  of  f  1,000  per  annum  in  advance  be  charged 
for  the  privileges  afforded  by  said  license. 

5.  That  no  license  fee  be  charged  said  company  until  the  ex- 
piration of  such  time  as  a  license  fee  at  the  foregoing  rate 
would  equal  the  amount  advanced  by  the  company  in  construct- 
ing said  track  and  turn-outs. 

6.  That  said  track  and  all  structures  within  the  street  be  and 
remain  at  all  times  the  property  of  the  State. 

7.  That  this  board  select  a  competent  engineer  to  advise  con- 
cerning the  proper  and  desirable  construction  of  said  track. 

8.  That  the  said  company  enter  into  a  proper  and  sufficient 
agreement  for  the  construction  of  a  station  as  proposed  by  it. 

9.  That  the  license  to  said  company  shall  express  that  it  in  no 
way  limits  the  right  of  the  commissioners  to  license  other  com» 
panies  to  use  said  track  upon  terms  solely  within  their  discretion. 

10.  That  all  expenses  incurred  by  the  commissioners  for  engi- 
neering or  legal  advice  or  otherwise  in  connection  with  said 
track  be  treated  as  a  part  of  the  construction  thereof  to  be  paid 
by  the  company.  ' 

All  of  which  is  respectfully  submitted. 

(Signed)         CnAS.  M.  DOW, 

GEORGE  RAINES, 

T.  P.  KINGSFORD. 
Dated  September  1,  1899. 

I:N'  THE  MATTER  OF  THE  TROPOSED  LAYING  OF  STREET 
RAILROAD  TRACKS  ALONG  RIVERWAY  IN  THE 
STATE  RESERVATION  AT  NIAGARA. 

Section  lOS  of  the  Railroad  Law,  as  amended  by  Chapter  710 
of  the  Laws  of  1899,  authorizes  the  Commissioners  of  the  State 
Keservation  at  Niagara  to  construct  street  railroad  tracks  along 
that  part  of  Riverway  between  Falls  and  Niagara  stre<»ts  and  to 
grant  revocable  licenses  to  street  railway  companies  to  use  such 
tracks  upon  such  terme  as  the  Commissioners  may  j)roseribe. 

Upon  the  assumption  that  the  fet*  of  the  soil  of  Rivt^rway  is  in 
the  state  free  from  all  easements  and  rights  of  individuals  no 
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discussion  is  needed  to  demonstrate  that  the  Commissioners  majr 
l)i'operly  and  safely  proceed  under  this  act  without  apprehension 
of  trouble  or  interference.  The  questions  for  examination,  there- 
fore, are  whether  the  title  of  the  State  is  in  any  way  qualified 
or  limited  by  rights  or  easements  of  abutting  owners  or  others 
and  if  so  qualified  or  limited  whether  the  owners  of  such  rights 
or  easements  can  In  any  way  legally  object  to  the  proposed 
work. 

Examination  of  the  records  discloses  that  Riverway  was  prior 
to  the  establishing  iif  the  State  Reservation  known  as  Canal 
street;  that  the  part  of  Canal  street  in  question  was  designated 
by  the  CommissioniTfi  as  a  portion  of  the  lands  to  be  taken  ab- 
solutely for  the  reservation;  that  in  the  condemnation  proceed- 
ings such  street  was  included  and  it  must  be  assumed  as  true 
beyond  question  that  the  State  in  these  proceedings  acquired 
absolute  and  nn(|ualified  title  unless  the  same  be  in  some  way 
limited  in  the  following  facts. 

It  appears  upon  the  condemnation  proceedings  that  the  east 
><ide  (»f  Canal  street,  iMMween  Falls  and  Niagara  streets,  was 
abutted  by  eleven  village  l(»ts  owned  by  individuals;  that  these 
lots  fronted  upon  Canal  stre(*t,  having  in  the  rear  an  alley  seven- 
teen feet  in  width;  and  iliat  the  taking  of  the  street  and  closing 
the  same  to  i)ublie  travel  would  obviously  destroy  in  great  part 
their  value. 

Jt  appears  to  have  been  assumed  on  all  hands  that  the  owners 
of  tliesc*  lots  owned  tlu*  fee  of  the  soil  to  the  center  of  the  street. 
Such  eoiuhislon  was  ]»robably  correct  and  will  be  adopted  by  me 
as  the  one  ino<st  favorable  to  the  abutting  owners. 

Th(*  desiruetion  of  the  value  of  these  lots  and  the  consequent 
damage  which  would  necessarily  have  to  be  paid  by  the  State 
th(*  <'oniinissioners  souglit  to  avoid  by  the  adoption. of  a  resolution 
the  snbsianre  of  whicli  is  s(4  out  in  the  printed  record  of  the 
ciMHlemiialion  pioeeedin^^s  at  page  219,  Part  II,  as  follows: 
**  Whereas,  ihe  purjxises  for  whieh  the  land  is  being  taken  for 
the  Slate  Kescrvaiion  will  not  involve  the  closing  of  Canal  street, 
between  Niagara  street  and  the  southeast  line  of  Mill  slip,  that 
ilic  Comjnission  did  not  intend  in  locating  the  State  Reservation, 
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And  does  not  now  intend,  to  close  up  said  street,  hut  that  it  does 
inte^nd  to  leave  the  said  Canal  street  suhstarUially  as  it  now  stands 
the  easterly  bounda^-y  thereof  being  unchun^ed,  simply  ivserving  such 
jurisdiction  over  all  the  said  street  a^  wiU  he  necessary  to  carry  out 
the  purposes  of  the  State  Reservatioti;  and  they  further  resolve 
that  the  Commissioners  of  Appraisement  be  and  they  are  hereby 
requested  to  base  their  appraisal  upon  the  facts  stated  in  this 
resolution." 

This  resolution  was  introduced  in  evidence  by  counsel  for  the 

Ocminissioners  with  the  obvious  purpose  of  reducing  the  award 

of   damages  to  the  abutting  owners.    What  effect  was  given  it 

\}\  the  appraisers  is  difficult  to  determine.    Neither  in  their  report 

nor  the  order  of  confirmation  is  it  referred  to.    The  taking,  so 

far  as  disclosed  by  the  record,  was  absolute  and  umiualified  and 

the  award  of  damages  for  each  of  the  eleven  lots  was  $500.00, 

which  did  not  correspond  with  any  evidence  given.     Only  two 

i^'itnesses  testified  on  the  questi<m  of  damages,  and  while  dilTer- 

iiip  as  to  the  value  of  the   lots,    th(»y   practically    concurred  in 

the  view  that  the  absolute  taking  of  the  street  would  diminish 

«i:eh  A'alue  from  two-thirds  to  three-fourths  which  would  largely 

exceed  the  awards  made.     It  also  seems  to  liavt*  bcJMi  practically 

Cf?nceded  that  leaving  the  stn»et  open  for  public  travrl,  the  taking 

of  the  fee  for  reservation  ])iiriK)S(\s  would  not  diminish  iiic  value, 

aiid  one  witness  testified  that  the  value  under  such  conditions 

would  be  enhanced  (Vol.  Ill,  p.  290). 

The  award  did  not  follow  eitlu^r  vi<'w,  being  for  an  amuuiit 
equal  to  one-fifth  to  one-third  of  the  value  of  each  of  i]u»  grt-ater 
part  of  the  lots. 

Under  these  circumstances  what  legal  or  niornl  elTeet  should  be 
given  to  the  resolution  is  somewhat  niieeitain.  It  is  not  eleju*  that 
the  Commissioners  had  jiower  to  bind  either  ilieli'  snctcssojs  or 
the-  State.  It  is  not  clear  that  if  iliey  pnssesstMJ  sn<]i  power  it  was 
acted  on  to  such  an  extent  as  to  givi*  the  aluiiiing  owners  an  ease- 
ment in  tlie  street.  The  view  most  favorable  l(»  tin*  abuKin^^  own- 
ers is  that  they  have  such  easement  in  Rivfrwa.v  as  is  jippurtt-nant 
to  lands  abutting  upon  a  public  highway  in  which  tlir  fre  of  the 
8i»i]  is  owned  by  the  jmblic.  It  cannot  be  e]ain\ed  \\\vv\  \\\e\  Vanv^ 
any  greater  right  than  this. 
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Assumiiiji:  this  to  be  their  right  I  do  not  think  it  pi^esents  any 
objection  to  th(*  oonstrnction  of  the  street  railroad.  Ti'eating 
Kiverway  as  a  piiblie  hij?h\vay  it  is  nndoubtedlv  competent  for  th  f 
Legislature  to  authorize  a  stre(»t  railroad  therein  subject  only  to 
the  restriction  cinitained  in  section  IS,  article  111  of  the  C'onstitn- 
tion  of  []w  State  which  provides  that  "  no  law  shall  authorize  the 
construction  or  operati(U)  of  a  street  railroad  except  uihiu  the  con- 
dition that  tin*  consent  of  the  ownei-s  of  one-half  in  value  of  the 
properly  bouiuhMl  on,  and  the  consent  also  of  the  local  authorities 
having  the  control  of,  that  portion  of  a  street  or  hij^liway  niM»a 
which  il  is  proposed  to  construcrt  or  oj^erate  such  railroad  be  tiri<t 
obtain(*d,  etc.''  The  State  owns  the  west  side  of  Uiverway.  op^N)- 
site  the  proposed  railroad  and  its  value  nnquestiouably  is  equal 
to  the  value  of  the  east  frontage  and  I  assume  very  nuioli  nrreater. 
If  there  were  any  doubt  on  this  point  it  would  be  dispelled  by  the 
consent  of  the  street  railroad  company  which  owns  a  part  of  the 
east  frontage.  The  State,  by  the  law  in  question,  had  given  its 
cous«*nt  as  nwner  and  the*  Conunissioners  are  the  local  authorities 
having  coulrol  of  the  street  whose  consent  is  jilso  requiroil. 

l>ui  tlu*  right  to  construct  a  railroad  in  a  street  does  not  ni'ccs- 
Siuily  (irhar  abuiting  owners  who  have  an  easement  in  the  stm-et 
from  ass<Miiug  a  claim  for  damag(»s.  Such  a  claim  could  not  he 
ihaintaincMl  by  nn  abuiting  owm'r  in  this  case  for  the  reas<jn  that 
the  fee  of  liie  soil  in  the  stre(*t  is  unquestiomibly  in  the  State.  anJ 
il  is  well  setili'd  by  repeated  adjudications  of  the  (.%jurt  of  A]>peals 
that  in  sucli  case  the  person  or  corporation  ccmstructing  the  rail- 
road is  not:  liable  to  ih(»  abutting  owner  for  any  consequential 
damages  lo  liis  adjoining  [iroperty  arising  from  a  ivasonable  use 
('f  I  lie  siieci  loi-  railroad  j»ur[)oses  without  substantially  changing 
iis  grade  and  wliirh  is  noi  exi-lusive  in  its  nature  but  leaves  the 
jiassage  aiioss  and  tlironoii  tin*  street  free  and  unobstructed  for 
public  nsr.  Tiiis  is  ilie  law  even  for  steam  railroads  aiul  a  fortiori 
iiiusi  \u'  foi-  I  hose  ojM'rah'd  by  (*lectricity.  tForbes  vs.  R.,  W.  & 
<*.  K.  i:.  Co.,  IL'I  \.  v..  r.o.-i:  Kellinger  vs.  R.  U.  Co.,  Till  X.  Y., 
2W:  Peoj>li.  \s.  Krrr.  L'7  \.  Y.,  ISS.)  The  cases  cited  are  so  direct- 
or in  jtnint  and  the  princi|»le  so  well  established  that  no  discus- 
sinn  is  needed  \i)  make  cWsvv  W\e  v^ov^vNaw^  iVvat  tbc  abutting 
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owners  are  not  entitled  to  damages.  Since  they  can  neither  pre- 
vent the  construction  of  the  railroad  nor  recover  damages  arising 
from  the  construction  I  cannot  see  any  violation  of  their  legal 
rights  and  am  wholly  unable  to  perceive  any  ground  for  the  con- 
trary view.  As  to  any  violation  of  the  moral  limitations  placed 
i31X)u  the  rights  of  the  State  by  the  resolution  quoted,  that,  of 
course,  is  exclusively  for  the  Commissioners  to  determine,  but  it 
may  not  be  inappropriate  for  me  to  observe  that  an  insi)ecti(»n  of 
the  ground  convinces  me  that  the  proposed  railroad  will  neces- 
sarily enhance  to  a  very  material  extent  the  value  of  the  abutting 
property,  and  if  this  conclusion  is  just,  the  supposed  moral  objec- 
tion is  obviously  dissipated. 

I  might  well  leave  the  discussion  here,  but  I  deem  it  desirable 
to  express  my  judgment  that  the  assum])tion  made  as  to  the  et!*ect 
of  the  resolution  is  too  broad,  and  tliat  the  abutting  owners  have 
not  such  an  unqualitied  easement  in  the  street  as  they  would 
|>os8ess  were  it  a  public  highway. 

At  the  time  of  including  this  street  within  the  l>oundarlos  of 
the  Reservation, it  was  a  public  highway,and  obviously.in  seeking 
to  ctmdemn  it  for  reservation  purposes  the  rommissioners  sought 
to  change  its  status.  They  did  not  wish  it  to  remain  a  j^iiblic 
liighway;  the  State  paid  ccmsiderable  damages  for  the  chjing(\ 
and  yet  the  assumption  is  there  has  been  no  <liaiig(»  (*X(('])i  in 
transferring  the  control  of  it  as  a  ]Miblie  highway  from  the  village 
of  Niagara  Falls  to  the  Commissioners.  Something  mnn»  ilian 
this  must  have  been  intended.  Tin*  Commissic^ners  obviouslv  de- 
sired  to  make  it  a  street,  and  their  resolution  so  declares,  ami  in 
making  it  a  street  they  necessarily  fjpmed  it  to  the  travel  of  all  ilie 
world,  including  the  abutting  owners  and  those  who  mighr  desire 
to  visit  the  abutting  propcM-iy.  J»iit  they  go  fiirtlier  and  sny  that 
they  propose  to  res4M*ve  such  jurisdiction  over  it  and  the  riglii  lo 

rf filiate  travel  thereon  na  niaj/  he  nrrrssttr}/  to  mrrj/  tuft  thr  jtur- 

fPOHVs  of  the  ^Uitii  Rvsrrvafion, 

Tliis   is  meaningless  unless  they  th(*rel)y  reserve  lln'  right    to 

esrtablish  such  regulations  regarding  the  trav(*l  as  may  In*  re;is«»na- 

ble,  having  in  mind  the  purjyoses  of  leservation.     Thev  mi«^Ui  \vvv\- 
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liibit  obnoxious  vehicles,  rapid  driving  and  ost.iblish  any  and  all 
regulations  necessary  or  proper  for  the  comfort  and  couvpiiience 
of  the  people  visiting  the  Reservation.  Possessing  this  i>ower, 
they  can,  obviously,  place  any  structure  in  the  street,  unless  re- 
stricted by  the  Tx»gislature,  which  will  facilitate  travel,  add  to  the 
convenience  of  the  visiting  public  and  assist  in  carrying  out  the 
general  plan  of  making  the  Reservation  easily  accessible.  That  a 
street  railroad  might  do  this  and  yet  not  take  away  the  general 
character  of  the  street  cannot  be  debated. 

Hy  their  acti(»n  in  taking  the  land,  and  at  the  same-  time  passing 
the  resolution,  the  Commissioners  committed  themselves  to  the 
l>ropositions  that  the  status  of  the  street  was  to  be  changed,  that 
1h(*y  were  to  be  the  sole  authority,  subject,  of  course,  to  the  Legis- 
lature, in  its  management,  and  that  in  such  management  they 
werr  to  ho  at  liberty  to  carry  out  their  own  ideas  as  to  the  pur- 
poses of  the  Reservation.  We  nuiy  concede  that  they  could  not 
clns(*  the  street  to  jMiblic  travel  and  not  in  the  h»ast  atTect  the  fore- 
going propositions.  It  seems  to  m(»  clear  that  if  the  Com nii^ssi on- 
ers are  of  the  opinion  that  the  ronstruction  of  the  propostnl  rail- 
road will  snhsi-rve  the  i)Mri>nses  of  the  Reservation  by  alTordiug 
greatri*  fa«ililies  and  accoiiiniodations  to  visitors,  sf»metlnng  l>e- 
voinl  the  resolution  under  discussion  mm^t  be  invoked  to  restrain 
ilieni  ejllier  HKnallv  or  legally.  That  resolution,  in  my  judgment, 
wa<  cju'efiilly  (liafied  so  as  to  allow  just  such  action  an  future 
<oiimiissioners  should  deem  wisr*  and  which  would  not  divest  the 
sirrei  of  I  he  ^^riMMiil  elun  Meter  of  a  ]jark  road.  If  tliis  be  not  so, 
tiieii.  no  useful  pnijiose  can  be  discoven^d  in  thi'  inclusion  of  Canal 
siiMMi  wiihin  tin*  I\eservatit»n  limits.  Merely  to  burden  the  State 
Willi  ii>  c.iie.  rather  than  tin-  village,  cannot  have  been  the  object. 

I  will  say  in  eoinlusion  that  I  have  carefully  ]M*rused  the 
iiriiiird  jiruniinni  nf  Mi-.  Anslev  AVilcox  submittecl  to  the  i\ov- 
eiiioi-  ill  o[»j)osiiiciii  to  ihe  Mil  ;ind  think  the*  foregoing  eonsidera- 
l'ni!>  iiii'fiiinbly  answei'  (In-  siiggi'siions  made  by  him  at  i>age  six 
ol  Mich  Iniff. 

KespiM't fully  submit t«Ml. 

(Sinned.  FRANK  W.  STKVKNS. 
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THIS  AGREEMENT  made  the  twenty-third  day  of  Septem- 
ber, 1899,  between  The  Niagara  Falls  and  Suspension  Bridge 
Bailw^ay  Company,  party  of  the  first  part,  and  the  Commissioners 
of  the  State  Resenation  at  Niagara,  party  of  the  second  part, 

WITNESSETH: 

1.  The  party  of  the  first  part  agrees  to  construct  upon  and 
along  Riverway  upon  the  State  Reservation  at  Niagara,  between 
Falls  and  Niagara  streets,  a  street  railroad  track  with  turnouts 
in  complete  conformity  to  the  maps,  plans  and  specifications 
hereto  attached  and  made  a  part  hereof,  and  pay  all  expenses 
connected  therewith  Incurred  by  the  Commission. 

2.  Such  work  shall  be  commenced  at  once  and  prosecuted  dili- 
gently to  completion. 

3.  The  work  of  construction  shall  be  carried  on  under  the  direct 
sapervision  of  said  commissioners  and  subject  to  such  regula- 
tions and  directions  as  they  may  from  time  to  time  make  and 
give,  and  in  giving  such  instructions  and  directions,  the  suptn*- 
intendent  of  the  Reservation  shall  be  treated  and  obeyed  as  the 
agent  and  representative  of  the  commissioners. 

4.  The  party  of  the  first  part  shall  keep  an  exact  and  itemized 
statement  of  all  the  cost  and  expense  of  such  construction,  in- 
cluding expenses  incurred  by  the  commissioners  in  connection 
therewith  for  council,  engineering  or  otherwise,  and  shall  fur- 
nish to  the  commissioners  a  detailed  written  stateni<*nt  thereof, 
and  when  the  work  is  completed  the  commissioners  shall  deter- 
mine and  certify  the  reasonable  cost  of  such  work,  having;  power 
to  determine  what  are  proper  expensi^-s,  payments  and  charges. 

5.  The  said  track  and  all  work,  material  and  constructions 
connected  therewith  within  the  limits  of  the  State  Reservation 
shall  at  all  times  be  and  remain  the  pro])ert y  of  the  State,  free 
from  all  lien,  claim  or  charges  of  the  i>arty  of  the  first  part, 
which  shall  have  no  claim  or  charge  whatever  against  the  com- 
missioners or  either  of  them,  or  the  State,  for  the  work  done,  or 
payments  made  hereunder. 

6-  Upon  the  completion  of  said  track  and  when  the  same  is 
ready  for  use,  the  said  first  party  may  use  the  same  for  street 
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railroad  purposes  pursuant  to  the  terms  of  a  license  therefor, 
a  copy  of  which  is  hereto  annexed. 

7.  This  agreement  is  made  subject  to  the  provisions  of  section 
lOS  of  the  Railroad  Law  and  shall  not  be  of  force  until  the  Com- 
missioners of  the  Land  Office  have  given  the  consent  therein 
required. 

8.  The  construction  of  said  work  and  the  payment  of  the  ex- 
penses connected  therewith  shall  not  constitute  any  claim  or 
ground  for  claiming  that  said  license  shall  not  be  revocable  at 
the  pleasure  of  the  commissioners. 

9.  The  party  of  the  first  part,  in  consideration  of  said  license, 
agrees  tu  indemnify  and  save  harmless  the  State  of  New  York, 
the  Commissioners  of  the  State  Reservation  at  Niagara  and  each 
of  them,  and  their  and  each  of  their  successors  in  ofiQce  against 
all  costs,  payments,  expenses,  suits  and  damages  whatsoever, 
arising  from  or  growing  out  of  the  improper  condition  of  said 
tracks  in  said  Riverway,  or  the  use  thereof,  by  the  fiirst  party  or 
any  of  its  allied  roads  named  in  the  said  license  during  the  con- 
struction of  said  tracks  and  the  continuance  of  said  license. 

In  Witness  Whereof  the  parties  hereto  have  executed 
this  agreement  in  duplicate  the  day  and  year  first 
above  written. 
(Seal.) 

THE  NIAGARA  FALLS  AND  SUSPENSION 

BRIDGE  RY.  CO., 
(Signed  by)        W.  CARYL  ELY,  President. 

ALEXANDER  J.  rORTER. 
THOMAS  P.  KINGSFORD. 
CHAS.  M.  DOW. 

GEO.  RAINES. 

State  or  New  Youk, 


V  88  * 

County  oe  Nia(;aua.    \ 


On  this  twonty-third  day  of  September,  in  the  year  of  our 
Lord  one  tlKMisand  i'\<^\\i:  hundred  and  ninety-nine,  before  me 
personally  came  W.  Caryl  Ely,  of  the  city  of  Buffalo,  N.  Y.y  to  me 
personally  known,  who  being  by  me  duly  sworn,  did  depose  and 
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«ay  that  he  resides  in  the  city  of  Buffalo,  ^\  Y.,  and  is  the  presi- 
dent of  the  Niagara  Falls  and  Suspension  Bridge  Kailway  Com- 
pany; that  he  knows  the  corporate  seal  of  said  company;  that 
the  seal  hereunto  affixed  is  said  corporate  si^l,  and  that  it  was 
hereunto  affixed  by  order  of  the  board  of  directors  of  the  said 
company,  and  he  signed  his  name  thereto  as  president  by  like 

order. 

(Signed)  Oeo.  G.  Sukpard, 

Notary  Puhlic,  Niagara  County,  N,  Y. 

Know  All  Men,  That  the  Commissioni'rs  of  the  State  Beserva- 
tion  at  Niagara  hereby  license  The  Niagara  Falls  and  Suspension 
Bridge  Railway  Company  to  use  the  street  railroad  tracks  upon 
and  along  that  part  of  Riverway,  so  called,  in  the  Slate  Reserva- 
tion at  Niagara,  between  Falls  and  Niagara  streets,  in  the  city 
of  Niagara  Falls,  in  the  carrying  on  of  its  business. 

This  license  is  revocable  and  determinable  absolutely  at  and 
in  the  pleasure  of  the  said  commissioners  and  their  successors 
in  oflSce  and  also  upon  the  following  terms  and  conditions: 

1.  That  the  said  railway  company  pay  to  the  said  commis- 
sioners for  the  State  of  New  York  a  license*  fee  of  .?1,()0()  per 
annum  in  advance,  the  first  payment  of  said  lirc^nse  fee  to  be 
due  and  payable  at  the  expiration  of  such  time  as  lieense  fees 
at  said  rate,  computed  from  this  date  would  equal  the  amount 
expended  or  advanced  by  said  comi)any  in  th<»  eonstrnrtion  of 
said  street  railroad  tracks. 

2.  If  this  license  shall  be  revoked  and  annulled  by  the  said 
commissioners  after  the  pavment  of  a  lir<ns(»  fee  bv  said  com- 
pany,  pursuant  to  the  proceeding  iKiragraph,  ami  before  the  ex- 
piration of  the  year  for  which  said  license  fee  is  paid,  the  said 
company  shall  be  entitled  to  have  tin*  unearned  pnrti(ni  of  said 
license  fee  refunded  by  the  State. 

3.  The  motive  power  used  shall  be  elecirieiiy  exilnslvely. 

4.  The  use  of  said  tracks  shall  be  at  all  times  subjeet  to  smh 
rules  and  regulations  as  the  said  commissioners  may  fi-om  time 
to  time  adopt  or  prescribe,  and  th(^  compaiiy  and  its  aj^rnts 
and  servants  shall  carefullv  observe  and  obev  i-arh  and  everv 
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of  said  rules  aud  regulations  and  also  observe  and  obey  all  direc- 
tions and  instructions  which  shall  at  any  time  be  given  either 
orally  or  in  writing  by  the  superintendent  of  the  Reservation 
which  are  not  inconsistent  with  said  rules  and  regulations. 

5.  The  said  company  shall  at  all  times  keep  said  tracks,  the 
space  between  the  same,  and  the  roadway  for  tw^o  feet  outside 
the  rails  in  such  condition  and  repair  as  the  commissioners  shall 
prescribe. 

6.  This  license  in  no  way  limits  the  right  of  the  said  com- 
missioners to  license  other  railroad  companies  to  use  said  tracks, 
and  if  such  other  license  or  licenses  be  issued,  the  use  of  said 
tracks  by  said  Niagara  Falls  and  Suspension  Bridge  Hallway 
Company  shall  be  such  only  as  is  consistent  with  the  use  by  the 
other  company  or  companies  licensed. 

7.  This  license  extends  to  and  peimits  the  use  of  said  tracks 
by  street  railroad  cars  owned  or  operated  by  either  of  the  fol- 
lowing named  railroad  companies  whenever  using  the  connect- 
ing tracks  of  said  Niagara  Falls  and  suspension  Bridge  Railway 
Company,  th(»y  being  allied  roads  and  under  the  same  general 
management,  to  wit:  The  International  Traction  Company, 
Buffalo  and  Niagara  Falls  Electric  Railway,  Buffalo  and  Lock- 
port  Railway,  the  Niagara  Falls  Park  and  River  Railway  Com- 
pany, Buffalo  Railway  Company,  and  all  the  terms  hereof  shall 
apply  to  each  of  said  companies,  it  being  understood  that  the 
license  fee  of  §1,000  per  annum  shall  cover  the  use  by  all  of 
said  companies. 

8.  The  terms  and  conditions  of  this  license  may  at  any  time 
be  added  to  or  varied  by  the  commissioners. 

In  Witness  Whereof,  The  said  commissioners  have 

hereunto  set  their  hands  the  23d  day  of  September, 

1899. 

(Signed)  ALEXANDER  J.  PORTER, 

THOMAS  P.  KINGSFORD, 

CHAS.  M.  DOW, 

GEO.  RAINES. 
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Report  of  the  Superintendent. 

To  the  Commissioners  of  the  State  Reservatiofi  at  Niagara: 

Gentlemen. — The  principal  improvemente  made  during  the 
year  have  been  the  completion  of  the  new  stone  arched  bridge  to 
the  First  Sister  Island,  the  completion  of  the  loop  driveway  in 
Prospect  Park,  the  construction  of  a  new  road  from  Prospect 
Park  along  the  rapids  to  the  bridge  to  the  islands  and  the  filling 
and  riprapping  on  the  riverway  from  the  bowlder  bridge  to  the 
loop  driveway  at  Port  Day. 

STONE  ARCHED  BRIDGE  TO  FIRST  SISTER  ISLAND. 

The  stone  arched  bridge  was  completed  Nov.  4,  189S.  The 
approaches  to  the  bridge  have  been  filled  and  graveled,  the  re- 
taining walls  banked  up,  graded  and  planted.  The  locality  has 
been  treated  so  as  to  harmonize  as  much  as  possible  with  the 
surrounding  natural  conditions. 

THE  HERMITS  CASCADE. 
Owing  to  the  low  level  of  the  water  in  the  lakes,  for  some 
year«  very  little  water  has  been  flowing  over  the  little  fall  just 
above  the  new  stone  arched  bridge  known  as  the  Hermits  Cas- 
cade. At  times  it  ha^  been  entirely  dry.  The  deepening  of  the 
channel  above  the  cascade  which  has  been  completed  during  the 
psmt  year  has  secured  the  former  volume  of  water  and  restored 
the  beautv  and  attractiveness  of  the  cascade. 
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PROSPECT  PARK. 
The  loop  driveway  in  Prospect  Park  lias  been  completed,  thns 

providing  a  loop  driveway  at  each  terminus  of  the  Reservation. 
The  ^ate  houses  at  Falls  street  and  at  the  rapids  have  been  re- 
moved. The  removal  of  seven  frame  buildings  from  Proepect 
Park  has  resulted  in. a  remarkable  improvement  in  the  appear- 
ance of  the  grounds  which  now  present  a  natural  grove-like  ap- 
pearance. If  the  Inclined  Railway  building  were  removed  the 
falls  could  be  viewed  from  any  part  of  the  grounds.  The  In- 
clined Railway  building  stands  near  the  falls  and  greatly  ob- 
structs the  view  of  visitors  in  the  grounds. 

THE  NEW  RAPIDS  DRIVE. 

The  new   road  constructed  during  the  past  year  along  the 

rapids  from  Bridge  street  to  Falls  street  has  proved  to  be  a  great 
convenience  to  the  public.  It  obviates  the  necessity  of  follow- 
ing* an  upliill  round  about  route  from  Prospect  Park  to  Goat 
Island,  and  running  as  it  does  along  by  the  rapids  it  is,  for  its 
extent  one  of  the*  finest  of  drives.  Tlie  new  rapids  drive  and  the 
new  loop  driveway  in  Prospect  Park  provide  a  continuous  route 
along  the  rivor  bank  from  the  bridge  to  the  islands  to  the  bridge 
to  the  Canadian  side  of  the  river. 

FILLING  AND  RIl^RAPPING  ALONG  THE  RIVER  SHORE. 

Tlio  low  shore  of  the  river  above  the  bowlder  bridge  was  wet 

and  mnrsliy,  caused  by  crowding  the  water  upon  the  shore  when 
the  old  wing  dam  was  constructed  many  years  ago.  At  times  of 
high  water  cnnsid^'rablo  (Tosion  of  the  river  bank  took  place. 
During  the  \)t\M  year  a  large  amount  of  filling  has  been  obtained 
and  tli(*  original  shore  line  restored.  The  river  shore  has  been 
riprapped  with  large  stones  to  prevent  further  erosion  and  the 
madci  land  graded  and  sown  with  lawn  grass.  Next  year  some 
planting  of  trees  and  sliruba  B\iO\Aft.>a^  ftswie  la  that  locality. 
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THE  WING. 

The  locality  immediately  above  Willow  Island  is  known  aa 
"  The  Wing."  A  massive  stone  wall  has  been  constructed  at  that 
point  to  deflect  waters  from  the  river  into  "  The  Race,"  a  chan- 
nel which  conveyed  it  to  mille  which  have  been  removed.  The 
"water  inside  the  wall  ifi  a  foot  or  two  higher  than  the  water  in 
the  river.  The  outlet  from  the  Wing  is  in  a  dilapidated  condi- 
tion and  fihould  be  reconstructed  in  a  suitable  manner.  Parts 
of  the  Wing  wall  have  fallen  away,  and  if  the  wall  is  to  be  re- 
tained some  repairs  should  be  made.  The  wall  at  the  upper  end 
might  be  drawn  in,  by  an  easy  curve  and  connected  with  the 
main  land  below  Fourth  street  by  a  email  stone  arched  bridge, 
and  a  loop  walk  or  promenade  thus  obtained  somewhat  similar 
to  the  loop  driveway  at  Port  Day.  It  would  command  a  fine 
view  of  the  rapids  at  that  point  and  the  upper  Niagara  river,  and 
wonld  nndoubtedly  be  a  favorite  resort  for  visitors. 

Suitable  stone  for  this  work  can  now  be  obtained  at  Port  Day 
probably  without  expense  except  for  hauling,  an  opportunity 
-which  may  never  occur  again. 

PLANTING. 
During  the  year  some  planting  has  been  done  in  Prospi^ct 
Park  and  along  the  river  way,  between  Prospect  Park  and  the 
bridge  to  the  islands.  The  approaches  to  the  new  stone  archrd 
bridge  have  been  planted  with  shrubs  and  vines  and  some  plant- 
ing done  about  the  rustic  stone  arched  bridge  and  the  bowlder 
bridge.  The  stock  in  the  nursery  has  been  largely  increased  for 
fall  planting  and  a  large  number  of  native  plants  from  the 
woods  on  Goat  Island  have  been  transplanted  into  the  nursery. 
The    plantations    already    made   have    been    carefully    pruned, 
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watered  and  cultivated,  materials  have  been  accunnilated  for 
fall  planting  at  the  ai)i)r()aeh  to  Goat  Island,  ou  Greeu  Island, 
in  ri-osi)e(!t  Park  and  along  the  riverway. 

BUILDINGS. 
During  the  year  two  frame  toll  houses  and  two  frame  toilet 

room^   have   been    remov(»d    from   Protispeet   Park.      Two    frame 

(•l()S(»ts  have  been  removed  from  Goat  Island  and  toilet  rooma 

built  in  the  «helt(»r  building  at  the  Three  Sister  Islauds.     The 

frame  buildings  at   the  Cave  of  the  Winds  have  been   enlarged 

and  imjirovJMl  and  a  water  pipe  laid  to  the  buildings.     The  roof 

of  the  (otlagi*  on  Goat  Island  ha^  been .re«hingled.     The  interior 

woodwork  of  the  shelter  building  at  the  entrance  to  Goat  Island 

has  bj'en  n*varnished,  and  the  roof  of  the  lower  terminal  station 

of  till*   Inclined   Hailway,   which  had  been  damaged  by   ice,  re- 

])ainMl. 

IXrLINKD  RAILWAY. 
Tile  wain*  wluM*l  al  the  Inclin(Ml  Railway  has  bi-en  rebuilt,  the 

slH*nv('s  for  the  cable  r<*paire(l,  tin*  railroad  track  leveled,  a  new 

niaiiila  cable  aiinched  ro  the  cars,  and  new  hand  wheels  attached 

to  the  cable  at  the  cars. 

The  building  enclosing  tlu*  Inclined  Railway  wai«i  built  twenty- 
six  years  ag<K  and  ic<  now  in  ne«Ml  of  extensive  repairs.  It  may 
be  well  to  i'ej)lac(^  it  with  a  new  structure;  nniny  of  the  track 
limbers  should  be  renewed. 

The  jihnocit  constant  moisture  by  the  sj^ray  from  the  Falls 
cinises  the  lucliniMl  Kailwav  ^structun*  to  decav  verv  rapidlv. 

BKIDdES. 

<  hie  of  the  jn'otecting  cribs  of  a  i)ier  under  the  bridge  from  the 

main  land  to  (IrcHMi  Island  was  damaged  by  floating  ice  during 
the  jiast  wint(»r.    The  sheet  piling  of  the  crib  has  been  renewed, 
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and  the  crib  refilled  with  stone.  Repairs  have  also  been  made 
upon  the  retaining  walls  at  the  weir  bridge  over  the  OTerflow  at 
First  street,  which  were  being  undermined  by  the  stream,  and 
large  stones  have  been  placed  at  the  new  bridge  to  the  first  Sdster 
Island  so  as  to  complete  the  grading  of  the  structure.  Eepairs 
hare  been  made  upon  the  bridges  to  the  second  and  third  Sister 
Islands  and  the  Wooden  structure  leading  to  Terrapin  Point,  at 
the  Horseshoe  Falls.  These  bridges  are  old  and  inadequate,  and 
should  be  replaced  by  more  substantial  and  commodious  struc- 
tares. 

ROADS  AND  WALKS. 

A  new  carriage  turn-out,  with  stone  curbing,  has  been  con- 
structed on  Goat  Island  at  a  i>oint  commanding  a  view  of  the 
Horseshoe  Falls.  The  carriage  turn-outs  at  the  American  Falls, 
the  Three  Sister  Islands  and  the  Inclined  Railway  building  have 
been  filled  and  graded,  and  extensive  repairs  made  on  the  roads 
on  Ooat  Island  and  in  Prospect  Park. 

A  gravel  wallv  has  been  constriictcKl  on  the  east  side  of  the 
riverway.  adjacent  to  the  International  Theat(M\  and  the  margin 
filknl  and  sodded  and  plaut(»d  with  trees. 

The  gravel  walk  along  the  riverway  from  Prospect  l*ark  to  the 
bridge  to  the  islands  has  been  narrow<Hl,  drainage  tile  laid  and 
two  catch  ba-sins  constrncted.  Stone  gutters  have  been  laid 
along  the  walks  above  Bridge  stn^et  at  i>oints  where  steep 
grades  caused  the  gravel  to  wash  out  at  times  of  heavy  rain- 
stonns. 

MISCELLANEOT  S. 
A  large  amount  of  compost,  collected  during    the   year,    was 

spread  upon  the  lawns  in  winter.     The  compost  is  collected  in 

the  gravel  pit  on  Goat  Island,  and  turned  and  mixed  from  time 
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to  time,  during  the  year.  Grading  has  been  done  on  the  terrace 
at  First  street,  a  large  number  of  dead  trees  and  stomps  hare 
been  removed,  worthless  material  has  been  removed  from  the 
lumber  yard  on  Goat  Island,  the  water  pipes  repaired  and  ex- 
tended to  the  Cave  of  the  Winds  building  and  an  additional 
drinking  fountain  (the  gift  of  Dr.  Coleman  Sellers,  of  Philadel- 
phia) erected. 

SYSTEM  OF  WATER  PIPES. 
A  plan  for  a  complete  system  of  water  pipes  for  the  grounds 
is  being  made,  also  a  map  of  the  grounds,  showing  the  made- 
land,  the  roads,  walks  and  the  planting. 

ELECTRIC  LIGHTI^'G. 
The  present  arrangement  for  lighting  the  grounds  is  inade- 
quate.   If  the  gi*ounds  are  lighted  at  all,  they  should  be  well 
lighted.    A  comprehensive  plan  for  lighting  the  grounds  is  be- 
ing prepared. 

LICENSED  CARRIAGE  DRIVERS. 
Twenty-one  complaints  have  been  made  against  licensed  car- 
riage drivers  for  violation  of  the  ordinances.    Four  drivers  have 
been  excluded  from  the  Reservation  for  such- violations  of  the 
rules  and  regulations. 

THE  STEAMBOAT  LANDING. 
The  steamboat  landing  has  been  leased  by  the  Maid  of  the 
Mist  Steamboat  Company.  On  January  22nd  the  ice  bridge 
moved  out,  destroying  the  steamboat  dock  and  the  steamboat  . 
waiting  room  on  the  landing.  January  26th  a  violent  wind 
arose,  which  raised  the  water  twenty  feet,  seriously  threatening 
the  terminal  station  of  the  Inclined  Railway  in  which  the  water 
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stood  four  feet  deep.  No  damage  was  done  to  the  building  aside 
from  the  bursting  of  the  doors  and  the  destruction  of  a  few  panes 
of  glass. 

The  steamboat  landing  and  the  shelter  building  on  the  dock 
have  been  rebuilt  by  the  Maid  of  the  Mist  Steamboat  Associa- 
tion. 

ELEVATOR  AT  THE  CAVE  OF  THE  WINDS. 

As  this  locality  is  between  the  American  and  the  Horseshoe 
Falls,  the  view  is  unparalleled,  but  the  winding  stairway  lead- 
ing to  it  is  so  unsuitable  and  fatiguing  that  very  fe^v  persons 
are  enabled  to  enjoy  the  beauty  of  the  scenery  below  the  high 
bank,  where  a  walk  can  be  easily  made  along  the  edge  of  the 
water  from  the  American  to  theHorseshoe  Falls. 

During  the  year  the  Cave  of  the  Winds  building  has  been  much 
enlarged  and  improved,  but  it  is  still  unworthy  of  the  locality. 
The  buildings  for  the  guides  and  the  clothes  yard  have  been  re- 
arranged and  present  a  better  appearance  than  heretofore. 

The  waiting  rooms  and  winding  stairway  of  the  Cave  of  the 
Winds  have  received  the  usual  repairs  during  the  year.  The 
dressing  rooms  are  inadequate  and  unsuitable.  Better  accom- 
modations should  be  provided  for  the  traveling  publiq. 

The  Biddle  staircase  has  been  examined  and  found  safe,  but 
it  is  old  and  dilapidated  in  api>earanee,  and  affords  but  a  fatigu- 
ing method  of  obtaining  the  view  of  the  Falls  from  below.  It 
should  be  replaced  by  a  commodious  elevator,  with  a  free  stair- 
way attached.  Such  an  elevator,  operated  for  a  nominal  fee  of 
five  cents  up  or  down,  would  furnish  an  estimated  revenue  of 
^,000  a  year,  which,  with  the  present  revenue,  mainly  from  the 
Inclined  Railway,  would  almost  render  the  Reservation  self  sus- 
taining. 
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Tlie  Pan-American  Exposition  in  Buffalo  will  draw  numbers 
of  people  to  Niagara  in  11)01,  and  the  Riddle  stairs  should  be  ex- 
tensively repaired  and  strengthened  during  the  coming  year. 

SHELTER  BUILDINGS. 
Shelter  buildings  are  needed  at  the  American  Falls    add  at 
the  Horseshoe  Falls  on  Goat  Island,  where  visitors  congregate 
in  large  numbei's.    At  times  of  sudden  rain  storms  the  present 
shelters  are  too  far  apart  for  public  convenience. 

STAIRWAYS  AND  (HARD  RAILINGS. 

The  stairway  leading  lo  Luna.  Island  is  too  narrow  to  accom- 
niodatr*  th(»  great  number  of  visitors  to  that  point.  It  might  be 
removed  and  a  broad  walk,  winding  down  the  slope,  substituted. 
The  balcony  at  the  foot  of  the  stairway,  commanding  the  finest 
view  of  the  AmcMlcan  Falls,  is  also  inadequate  and  should  be  re- 
placed by  a  jjcrmanent  structure  of  larger  size. 

The  iron  guard  railing  on  Lnuji  Island  is  unsuitable,  and  should 
be  replaced  by  a  railing  similar  to  that  along  the  high  bank 
on  (ioat   Island. 

NTMIiKK  OF  VISITORS. 

The  iMinibcr  of  visitors  during  the  yc^ar  was  greater  than  usual, 
and  is  esiinialcd  at  750,000.  Of  these  4(K>,01()  were  excursionists, 
coming  largely  from  plares  in  the  State  of  New  York.  No  dis- 
order orciincd,  and  no  datnage  was  done  to  the  ])ro]M*rty  of  the 
State.     A  statement  of  the  excursions  is  herewith  submitted. 

KMri.OVEKS. 
Tile  rcgulai-  f(U((^  emjdoyed.  (exclusive  of  laborers,  consists  of 
0  men,  to  wit:  1  superintend(Mit,  1  clerk,  T)  iK)liee  gJitemen  and 
caretakers  and  1*  Inclined   Kailwav  men. 
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STATEMENT  OP  NUMBER  OF  EMPLOYEES. 


18W. 

October 


November 
December 

1899; 

January  .. 
February 
March  . . . 


April 
Mav 
June 
Julv  . 


August  .. . 
September 


1898. 

October 


November 

1899. 

June 


Julv 

August  . . 
September 


Maintenance  Rolls, 

1 

Foreman. 

Asat  foreman. 

3 

Laborers. 

29 

Teamsters. 

1 

2 

19 

2 

1 

2 

15 

2 

2 

8 

1 

1 

11 

3 

17 

1 

1 

3 

25 

1 

1 

3 

21 

2 

21 
13 

1 

2 

2 

2 

G 

Improvement  EoUs, 
Chapter  «(K),  Laws  of  1898. 


Foreman.        As'^t.  foreman. 


Chapter  .")(;!),  I^iws  of  1899. 


Laborers. 

Teamsters. 

33 

7 

4 

20 

2 

31 

5 

40 

4 

9 

1 

TABULAR  STATE^IENTkS. 


The  receipts  from  the  Iiuliiied  Railway  during  the  fiscal  year 
were  f  6,938.90.  From  rentals  and  leases,  $1,(K)0.  Total  receipts, 
f8,53S.90. 
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Vouchers  paid  for  material  and  labor,  {6,826.57. 

Pay-rolls  for  maintenance,  |20,156.76. 

For  improvements,  |4,817.89. 

Total  expenditurefl  by  superintendent,  f31,801.22. 

Detailed  statements  of  the  receipts  and  expenditures  of  the 
superintendent,  the  amount  of  the  pay-rolls  for  each  month,  and 
the  classification  of  the  pay-rolls  and  accounts  are  hereto  ap- 
pended. 

Respectfully  submitted, 

THOMAS  V.  WELCH, 

SuperifUendenL 


EXCURSIONS. 


No.  of  oars.  Persons. 

Oct       2.  Akron  and  Cleveland,  Ohio. ......  80  1,800 

Buffalo,  N.  Y 35  .2,100 

Rochester,  N.  Y.,  via  N.  Y.  0.  & 

W.  S 20  1,200 

Rochester,     N.     Y.,    via    Lehigh 

Valley ; 15  900 

Rochester,  N.  Y.,  via  Erie  R.  R 10  600 

3.  Buffalo,  N.  Y.,  Sisters  and  Scholars 

Holy  Angels  Academy 2  120 

5.  Pennsylvania  R.  R.  Officials 1  60 

7.  Columbia,  Pa.,  Fire  Co.  No.  1 3  180 

8.  Boston,  Mass.,  Knight  Templars..  14  840 
Buffalo,  N.  Y.,  Teachers  and  Schol- 
ars Central  High  School 4  240 

Lockport,  N.  Y.,  Special  Party 5  200 

9.  Maine,  New  Hampshire  and  Ver- 

mont Knight  Templars 45  2,700 

12.  Hornellsville   and    Caledonia,    via 

Erie  R.  R 8  480 

Brooklyn,  N.  Y.,  Special  Party 1  60 

14.  Washington,  D.  C,  and  Baltimore, 

Md 8  480 

15.  Oswego,  N.  Y.,  Normal  School 2  120 

16.  Camden,  N.  J.,  Republican  Club. . .  1  60 
Buffalo,  Rochester  and  Lockport. .  15  900 
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1®®8*  No.  of  cars. 

Oct.      18.  New     Market,     Ont.,      American 

Christian  Association 6  360 

19.  Twenty-sixth    Annual   Convention 

American  Gas  Light 6  360 

1899. 

Jan.  22.  Buffalo,  N.  Y.,  Ice  Bridge  Excur- 
sion     10  600 

Feb.  2.  Buffalo,  N.  Y.,  Ice  Bridge  Excur- 
sion    12  720 

3.  Buffalo,  N.  Y.,  Ice  Bridge  Excur- 

sion   8  4S0 

4.  Buffalo,  N.  Y.,  Ice  Bridge  Excur- 

sion    14  840 

5.  Buffalo,  X.  Y.,  and  Local  Points 

Ice  Bridge  Excursion 50  2,500 

7.  Buffalo,  N.  Y.,  and  Local  Points 

Ice  Bridge  Excursion 10  600 

12.  Buffalo,  X.  Y.,  and  Local  Points 

Ice  Bridgif  Excursion 20  1,200 

16.  Buffalo,  X.  Y.,  and  Ix)cal  Points 

Ice  Bridge^  Excursion 15  900 

19.  Buffalo,  X.  Y.,  Ice  Bridge  Excur- 
sion    20  1,200 

2G.  Buffalo,  X.  Y.,  Ice  Bridge  Excur- 
sion    8  480 

May        G.  Lockport,  via  X.  Y.  C,  Arbor  Day 

Excuri^ion 21  1,260 

7.  Local  Excursion 20  1,200 

American  Machinists'  Association.  2  120 

14.  Ivocal  Excursion 15  900 

International    Brotherhood    Rail- 
way Conductova '^  ^2fl 


Ko.  40.]  63 

^^••«  No.  of  cars.  Persoos. 

May      17.  International    Brotherhood    Rail- 
way Ck)nductorfi 2  120 

19.  International     Brotherhood     Rail- 

way Conductors 8  480 

20.  Buffalo  High  School 5  300 

21.  Buffalo  High  School 15  900 

22.  Reunion  28th  »N.  Y.  Vols 1  60 

24.  Toronto,   Hamilton,   etc.,   Queen's 

Birthday  Excursion 25  1,500 

28.  New  York  Hotel  Cooks  Excursion.  9  540 

Local  Excursion 20  1,200 

30.  All  sources,  Memorial  Day  Excur- 
sion    65  4,000 

June     3.  All   sources.    General    Half-holiday 

Excursion 12  720 

4.  All  sources,  Sunday  Excursion ....  30  1,800 

6.  South  American  Representatives  to 

Pan-America  2  120 

7.  National  Credit  Men's  A^^sociation.  4  240 
Daughters    of    American    Revolu- 
tion   4  240 

9.  Association  Steam  and  Hot  Water 

Fitters 8  480 

Canada,  via  G.  T.  R.,  Farmers'  Ex- 
cursion    8  480 

10.  All  sources,  Ilalf-lioliday  Excursion  12  720 

11.  All  sources,  Sundav  Excursion. .. .  50  3,000 

12.  Chicago,  111.,  Nobles  of  the  Mystic 

Shrine 3  ISO 
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1899.  "So.  of  cart. 

June    13.  Chicago,  111.,  Nobles  of  the  Mystic 

Shrine 6  360 

Via  Main  Line  Erie  B.  B 6  360 

American  Dancing  Masters'  Asso..              6  360 

14.  American  Wholesale  Coal  Dealers.             6  360 

Nobles  of  the  Mystic  Shrine 10  600 

York  County,  Ont,  Farmers 6  360 

15.  Nobles  of  the  Mystic  Shrine 15  900 

Grand  Trunk  &  Michigan  Central.  22  1,320 

16.  Alabama  Stale  Press  Asfiociation..  3  180 
International  Accident  and  Insur- 
ance Association 6  360 

Nobles  of  the  Mystic  Shrine 20  1,200 

17.  Employes  Water  Engine  Works, 

Brantford,  Ont 10  600 

Saturday  half  holiday  (local) 20  1,200 

18.  All  sources 40  2,400 

19.  AnKTican  Car  S(»rvice  Association.  4  240 

20.  Improved  Order  of  lleptasophs. . .  4  240 
New  York  State  Pri^ss  Association.  6  300 
Toronto,  Ont.,  by  boat 585 

21.  Improved  Order  Heptasophs 4  240 

Passayank  Tribe,  Improved  Order 

of  Red  Men 4  240 

Methodist  Church,  Hamilton,  Ont.  9  540 

Toronto  by  boat 118 

22.  Minnesota  Banking  Association. . .  4  240 

23.  Toronto  by  boat 360 

24.  Candy      Makers      and      Brewers, 

Toronto,  Ont 9  540 


360 
1,020 

180 
360 


100 
60 
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1899.  "So.  of  oars.  Persons. 

June    25.  Rochester  Special 10             600 

All  sources   65           3,900 

Half  holiday 25           1,500 

Foresters  via  C.  P.  R.  Line 12             720 

27.  Union    Methodist   Churches,   Erie 

Pa 6 

28.  All  sources 17 

29.  Children   Immaculate  Conception, 

Buffalo,  N.  Y 3 

Union  Churches,  Rochester,  N.  Y..  6 
Mrs.  Nichols'  Sunday  school  class 

(city) 

City  officials,  Lockport^  N.  Y 1 

July        1.  Christian  Endeavor  Society,  Brant- 
ford,  Ont 26           1,560 

Baptist  Church,  Dandus,  Ont 12              720 

Foresters,  St.  Thomas,  Ont 25           1,500 

All  other  sources 25           1,500 

2.  Cleveland,  O.,  and  other  sources. .  120           7,200 

o.  Saengerbund  Society,  Berlin,  Ont. .  8              480 

Jersey  City,  N.  J.,  Athetic  Club. . .  6             360 

Cooks,  tourists  8              480 

All  other  sources 50           3,000 

4.  Independence  Day,  all  sources. . .  .  333         20,000 

6.  Toronto,  by  boat 50 

7.  Hamilton,  Ont 2             120 

8.  Toronto,  Ont 9              540 

Saturday  half  holiday 20           1,200 

«^                                                                                                      S'  ' 

9.  All  sources 65           3,900 

^1.  ITational  German  Teachers  Ass'n.  T            ^^ 


No.  of  can. 

^^Bnw» 

5 

300 

20 

1,200 

25 

1,500 

6 

360 

9 

540 

7 

420 

1 

60 
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1899. 

July    11.  International      Longshore     Men's 

Association : . . . 

Detroit  Christian  Endeavor  Ass'n, 

12.  Detroit  Christian  Endeavor  Ass'n. 

13.  Detroit  Christian  Endeavor  Ass'n. 
First  Presbyterian    Church,  Erie, 

Pa 8  480 

German  Lutheran  Chuch,  Lockport, 

N.  Y 

Union  churches,  Lancaster,  N.  Y. . 

City  oflScials,  Lockport,  N.  Y 

International    Fire    Underwriters' 

Convention  8  480 

14.  Caledonia    societies,    Toronto    and 

Guelph,  Ont 

All  Saints  Church,  Toronto,  Ont. . . 

L^.  Employees  Michigan  Central  R.  R. 

Pennsylvania  and  Maryland  School 

Teachers   

Saturday  half  holiday  (local) 

It).  Sunday,  all  sources 

17.  Special,  Michigan  Central  party. . . 

15.  Glassford,  Ont.,  Grocery  Men 

Ilamilton,  Ont.,  Grocery  Men 

Ilornellsville,  N.  Y 

10.  All  sources 

20.  T'nion  churches,  Brampton,  Ont... 

Syracuse,  N.  Y 

Cleveland,  Ohio 

Toronto,  Out.,  by  boat ,,.,,,,,,,, 


•> 

120 

6 

360 

GO 

3,600 

10 

600 

20 

1,200 

60 

3,600 

12 

720 

16 

960 

36 

2,160 

8 

480 

125 

7,300 

16 

960 

8 

480 

8 

480 

f  »  • 

860 
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1 
July 


No.  of  cftn.  Persons. 

21.  LewistoDy  N.  Y.,  bridge  opening ...  13  780 

Toronto,  by  boat 275 

22.  PeUn  and  Sanbome,  N.  Y.,  Sunday 

School  6  360 

New  Orleans,  La *. . .  8  480 

Seneca  Falls,  N.  Y 9  540 

Saturday  half  holiday  (local) 25  1,500 

G.  T.  R.  employees 14  840 

Toronto,  by  boat 2,000 

23.  Syracuse  and  Rochester,  N.  Y 150  9,000 

24.  Olean,  N.  Y.,  Labor  Picnic 16  960 

Other  sources 10  600 

25.  Hamilton,    Dayton    &    Cincinnati, 

Ohio 60  3,600 

TJ.  S.  League  Building  and  Loan 

Associations 2  120 

Other  sources 10  600 

26.  Local  C.  M.  B.  A.  Society 2,000 

Other  sources 42  2,520 

27.  Oil  City  and  Pittsburg,  Pa 15  900 

Cleveland,  Ohio 10  600 

Buffalo,  N.  Y 8  480 

28.  Big  Four  excursion 54  3,240 

Toronto,  Ont 10  600 

Other  sources 5  300 

29.  London  and  Hamilton,  Ont 40  2,400 

Batavia  and  Chautauqua,  N.  Y 68  4,080 

Philadelphia,  Pa.,  special 10  600 

Saturday  half  holiday  (local) 15  900 


68  [Assembly 

1899.  No.  of  cam.  Pmmm. 

July    30.  All  sources  100  6,000 

31.  Elks  Street  Fair 45  2,700 

National  Dental  Aseoeiation 6  360 

Guelph,  Ont 4  240 

Toronto,  Ont.,  by  boat 300 

Aug.     1.  Port  Arthur,  Ont.,  Civil  roliday. .  10  600 

Via  Erie  B.  R 9  540 

From  Buffalo,  by  trolley 10  600 

Brooklyn,  N.  Y 5  300 

Guelph,  Ont 3  180 

2.  Toronto  and  Hamilton,  Ont 8  480 

National  Jobbing  Confectioners...  4  240 
Albion    and    Lyndonville    Sunday 

schools 20  130 

Elks,  from  all  points 25  1,500 

Welland  farmers,  in  wagons 300 

Toronto,  by  boat 600 

3.  Tx)ckport,    N.   Y.,    Second    Presby- 

terian Church 4 

Buffalo  Street  Railway  Employees.  12 

Western  points  (Big  Four) 100 

Odd  Fellows,  Toronto,  by  boat 

4.  Toronto,  by  boat 

Buffalo  Union  schools 6 

Buffalo  Street  Railway  Employees.  6 

Big  Four 235 

(jrand  Trunk  railway 10 

n.  Chautauiiua  (Newton  party) 9 

Rome,  Watertown  &  Ogdensburg 
^•^ •>  20  1,200 


240 

720 

6,000 

550 

45 

360 

360 

14,100 

600 

540 
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law.  No  of  oars. 

5.  Half  holiday  (local) 30 

Toronto,  by  boat 

6.  York  City  and  Pittsburg,  Pa 41 

N.  Y.  C,  W.  S.  and  trolleys 120 

7.  C.  T.  A.  U.  of  America 6 

Employees  G.  T.  R 10 

Toronto,  Ont 12 

Hamilton,  Ont 11 

Toronto,  by  boat 

8.  Brockville,  Ont,  Odd  Fellows 6 

Ghautanqna  (Newton  party) 9 

Buffalo  Street  Railway  Employees .  4 

Toronto,  Ont.,  by  boat 

Welland,  Ont.,  St.  John's  school, 

in  wagons 

9.  Big  Four 67 

Clover  Leaf 10 

Toronto,  Ont 3 

Grimfiby,  Ont 15 

Aurora  and  Newmarket,  Ont 15 

Other  sources 35 

10.  Weetern  N.  Y.  and  Pennsylvania. .  12 

Allegany  valley  and  city 11 

Akron  &  Pea  Nut  road 10 

Survivors  of  151st  N.  Y.  V.  and  2d 

Mounted  Rifles 5 

Buffalo  Street  Railway  Employees .  5 

Buffalo,  by  trolley 20 

11.  Empire  Association  Deaf  Mutes. . .  4 
Buffalo  Street  Railway  Employees.  4 


Pewons. 

1,800 

500 

2,460 

7,200 

360 

600 

720 

660 

300 

360 

540 

240 

45 


48 
4,020 
600 
180 
900 
900 
2,100 
720 
660 
600 


300 
300 
1,200 
240 
240 
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18W.  Vo.oti 

Aug.    11.  Cincinnati,  Ohio  10  600 

Canton,  Ohio 12  720 

Supreme  Council  Honor  and  Tem- 
perance   4  240 

American   Foundrymen's   Associa- 
tion    3  180 

12.  Chautauqua  (Newton  party) 9  540 

National  Fire  Underwriters'  Asso- 
ciation    6  360 

Erie,  Pa.,  employees  iron  works 10  600 

Toronto,  Ont.,   Masey  Harris  em- 
ployees    6  360 

General  half  holiday 35  2,100 

Brantford,  Ont 16  960 

13.  Cleveland,  Ohio 14  840 

Philadelphia  and  Washington 22  1,320 

Cleveland  Gymnasium  Association.  12  720 

Grand  Rapids  and  western  points. .  20  1,200 
Woodstock,  Brantford  and  Lincoe, 

Ont 34  2,040 

Buffalo,  N.  Y 120  7,200 

14.  Employees  Anderson  Furniture  Co., 

Brantford,  Ont 18  1,080 

Erie,  Pa.,  Y.  M.  C.  A 12  720 

Buffalo,  N.Y 22  1,320 

15.  Chautauqua  (Newton  party) 14  840 

Dunkirk,  German  Lutheran  Church  10  600 

Dansville 11  660 

Buffalo 26  1,560 

New  York  Central  R.  R  Co 108  6,180 
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M99.                                                                                                        No  ofrtrs.  Poihods. 

Aug.    15.  Erie  R.  R 45  2,700 

BaflPalo,  N.  Y 45  2,700 

Toronto,  Ont.,  by  boat 600 

17.  Albany,  N.  Y.,  Gov.  Roosevelt  and 

party 1  60 

Rochester  and  Syracuse 20  1,200 

Tilsonburg,  Ont,  (Farmers'  pdcnic) .  9  540 

Buffalo,  N.  Y 25  1,500 

18.  Bvansville  and  Southern  Indiana. .  16  960 

Buffalo,  N.  Y 25  1,500 

Toronto,  by  boat. 350 

19.  Elmira,  N.  Y 12  720 

Local  points,  Saturday  half  holiday  25  1,500 

Ohio  and  Indiana  points 22  1,320 

Chautauqua  (Newton  party) 5  300 

Brantford,  Out.,  G.  T.  B.  employees  31  1,860 
Toronto,  Out.,  Anglo-Saxon  Society, 

by  boat 1,050 

20.  Ohio  points 20  1,200 

N.  Y.  C,  West  Shore,  Erie  and  R., 

W.  &  O.  railway 60  3,600 

Buffalo 60  3,600 

21.  Buffalo  Street  Railway  Employees .  5  300 

22.  Buffalo  Street  Railway  Employees.  5  300 
Buffalo  Newsdealers  and  Station- 
ers    5  300 

Syracuse,  N.  Y 6  360 

Chautauqua  (Newton  party) 9  540 

23.  Ohio  and  Indiana 24  1,440 

Buffalo  Street  Railway  Employees  5  300 
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1890.  No.  of  CATS. 

Aug.    24.  Lockport,  N.  Y.,  English  Lutheran 

Church 8  480 

Buffalo  Street  Railway  Employees.              5  300 

25.  Wabash  excursion 40  2,400 

Nickel  Plate  &  Erie 40  2,400 

M.  C.  &  Lake  Shore 28  1,680 

Buffalo,  N.  Y 30  1,800 

Toronto,  by  boat 80 

2G.  Rochester  and  Syracuse,  N.  Y 10  600 

Buffalo  and  local  points 30  1,800 

Toronto,  by  boat 290 

27.  Cleveland,  Ohio 12  720 

Erie,  Pa 10  600 

Syracuse,  Rochester  and  Lockport  30  1,800 

Main  line,  Erie  R.  R 12  720 

Buffalo,  N.  Y 60  3,600 

29.  Main  line  1).,  L.  &  W 10  600 

Main  line  W.  N.  Y.  &  P 10  600 

Pennsylvania  R.  R 10  600 

Ingersol,  Ont 6  360 

Buffalo,  N.  Y 20  1,200 

30.  Warsaw,  N.  Y 10  600 

Main  line  Lehigh  Valley  R.  R 9  540 

Toronto,   Ont 20  1^00 

Avon  and  Attica,  N.  Y 10  600 

nornellsville,  N.  Y 14  840 

31.  American  Bar  Association 5  300 

Main  line  P.  B.  &  L.  E 10  600 

Main  line  L.  S.  &  M.  S 10  600 

Toronto,  Ont 10  600 
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int.  i^o,  ul  oara.  Penonii. 

Sept.     1.  Pittsburgh,  Pa 10  GOO 

Toronto,  Ont.  (annual  fair) 20  1,200 

2.  Wabash  &  Nickel  Plate  Line. ...  36  2,160 

Cleyeland,  Ohio 20  1,200 

Toronto,  Ont.  {annual  fair) 30  1,800 

Local  points  20  1,200 

Toronto  by  boat 300 

3.  Illinois  points  via  Wabash 6  360 

New  York  city  via  Erie  R.  E 5  300 

Akron,  Ohio,  and  other  points. . .  205  12,300 

4.  Pa.  12  720 

Toronto,  by  boat 100 

All  other  soarces 250  15,000 

5.  Points  via  Wabash  R.  E 18  1,<I80 

CleTcland,  Ohio 10  «00 

Points  via  W.  N.  Y.  &  P.  B.  R. . . .  18  1,080 

Other  sources 30  1,800 

6.  Points  via  Nickel  Plate  Line 10  600 

Toronto,  by  boat 500 

Other  sources 30  1,800 

7.  Toronto,  by  boat 700 

7.  All  sources 12  720 

9.  Toronto,  boat  (annual  fair) 35  2,100 

Other  sources 40  2,400 

10.  Points  via  Lehigh  Valley 12  720 

Syracuse,  Rochester,  etc.,  via  N. 

Y.  C 14  840 

Buffalo,  N.  Y 15  900 

11.  All  sources 10  600 

12.  English  tourists  (Cook  excursion).  1  60 
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Recapitulation. 

Cars. 

October,  1898 

January,  1899 

February,  1899 

May,  1899  

June,  1899 

July,  1899 

August,  1899  

September,  1899 


IBM.  No.  of  CATS. 

National  ass'n  Master  Bakers 5  300 

13.  Hartford,  Ct.,  (Putnam  Phalanx)^             3  180 

14.  All  sources 12  720 

15.  Lynchburg,   Va.,   (Union   Sunday 

school) 16  960 

Detroit,  Mich.,  (Odd  Fellows) 3  180 

16.  All  sources 10  600 

17.  Buffalo,  N.  Y 20  1,200 

20.  Wheeling,  W.  Va 8  480 

Bradford,  Pa 8  480 

21.  Wheeling,  W.  Va." 8  480 

22.  Detroit,  Mich.,  Odd  Fellows 20  1,200 

23.  Detroit,  Mich.,  Odd  Fellows 6  360 

Syracuse,  N.Y 10  600 

25.  New  England  Railway  Association             6  360 

6,515  403,016 


231 

13,860 

10 

600 

167 

8,920 

210 

12,700 

497 

30,983 

1,947 

121,815 

2,469 

162,298 

1,004 

61,840 

6,516        403,016 


GOAT   ISLAND 


"  The  most  interesting  spot  in  all  America." 

Capt.  Basil  Hall 


By  peter  a.  porter. 
190a 


I  have  endeavored,  in  this  article, 
to  brin^;:  together  a  number  of  the 
opinions  that  have  been  expressed 
about  Goat  Island,  in  its  various  as- 
pects. These  expressions  are  mainly 
those  of  persons  to  whom  the  world 
has  given  a  hearing,  because  of  their 
abilities  and  prominence  in  their  re- 
spective spheres.  And  Joined  to, 
and  interwoven  with  these  expres- 
sions, I  have  added  such  a  chronol- 
ogy of  the  Island  as  I  have  been  able 
to  collect 


COPYRIOHT 

ItY  PRTKR  A.  Porter 
1900. 


NIAGARA. 


Author  Unknown. 


Great  Fall,  all  hall: 

Canst  thou  anvell 

The  secrete  of  thy  birth; 

Unfold  the  page 

Of  each  dark  age. 

And  tell  the  tales  of  earth  ? 

When  I  was  bom 

The  stars  of  mom 

Together  sang  —  'twas  day : 

The  son  unrolled 

His  garb  of  gold 

And  took  his  upward  way. 

He  mounted  high 

The  eastern  sky 

And  then  looked  down  ou  earth; 

And  she  was  there, 

Young,  fresh,  and  fair, 

And  I,  and  all,  had  birth. 

The  word  of  power 
Waif  spoke  that  hour: 
Dark  chaoH  felt  the  shock ; 
Forth  sprung  the  light, 
Burst  day  from  night. 
Up  leaped  the  living  rock. 

Back  fell  the  sea 

The  land  was  free. 

And  mountain,  hill,  and  plain 

Stood  forth  to  Tiew, 

In  emerald  hue,— 

Then  sang  the  stars  amain. 

And  I  — oh  thou: 

Who  taught  me  how 

To  hymn  thy  wondrous  love 

Deign  to  be  near 

And  calm  my  fear. 

O  Holy  one  above. 


I  caught  the  word 
Creation  heard. 
And  by  thy  power  arose; 
His  goodness  gave 
The  swelling  wave 
That  ever  onward  flows. 

By  his  command 

The  rainbow  spanned 

My  forehead  and  his  will 

Evoked  the  cloud 

My  feet  to  shroud. 

And  taught  my  voice  to  trill. 

And  who  Is  he 

That  questions  me  ? 

From  whom  hast  thou  thy  form. 

Thy  life,  thy  soul  ? 

My  waters  roll 

Through  day,  night,  sunshine,  storm. 

In  grateful  praise 

To  him,  I  raise 

A  never  ceasing  song 

To  that  dread  one, 

To  whom  8tar8,  sun. 

Earth,  (K'oan,  all  belong. 

I  hou  loo  adore 

Hlni  evi-r  more 

Who  gave  thou  all  thou  hast; 

I^et  time  gone  by 

In  darkne8»  die 

Deep  burled  in  the  paMt. 

And  be  thy  mind 

To  him  inollneil 

Who  made  earth,  heaven  and  thee— 

Thy  every  thought 

To  worship  wrought, — 

This  lesson  learn  of  me. 
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GOAT  ISLAND. 


Goat  Island,  as  tbe  words  arc  ordinarily  used,  means  the  group 
of  islands  and  islets  situated  between  the  American  and  Canadian 
rapids,  at  the  yerge  of  and  just  above  the  Falls  of  Niagara. 

This  group  consists  of  Goat  Island,  which  is  half  a  mile  long 
and  a  quarter  of  a  mile  broad,  running  to  a  point  at  its  eastern 
end,  comprising  70  acres;  and  16  other  islands  or  masses  of  rock, 
varying  in  size  from  an  average  of  400  feet  to  10  feet  in  diameter. 

Five  of  these  islands  and  the  Terrapin  rocks  are  connected 
with  Goat  Island  by  bridges.  Many  years  ago  the  two  small 
islands  above  Green  island  were  also  thus  accessible.  As  Goat 
island  divides  the  Falls  themselves,  so  it  divides  with  them  the 
interest  of  visitors;  for  it  is  the  one  spot  at  Niagara.  If  only 
one  point  here  were  to  be  visited,  that  one  spot,  beyond  all  ques- 
tion, should  be  Goat  Island. 

From  it,  with  the  one  exception  of  the  grand  general  view  to 
be  obtained  from  the  Canada  shore,  are  to  be  seen  all  the  best 
views  of  Niagara,  including  both  falls,  both  rapids,  the  gorge 
and  the  rainbows.  And  of  Niagara,  the  Terrapin  rocks,  access- 
ible only  from  Goat  Island,  are  the  scenic,  as  they  are  the  geo- 
graphical center,  its  very  epitome.  To  Goat  Island  have  been 
applied  numerous  epithets,  among  them  the  Temple  of  Nature, 
the  Sacred  Isle,  the  Fairy  Isle,  the  Enchanted  Isle,  the  Isle  of 
Beauty,  the  Shrine  of  the  Deity,  and  less  poetic,  but  perhaps 
most  truthful  of  all,  the  words  quoted  on  tbe  title  page,  "  tbe 
most  interesting  spot  in  all  America." 
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"It  is  interesting  to  consider  that  many  of  the  trees  now 
standing  on  Goat  Island  looked  down  on  the  first  recorded  visit 
of  a  white  man  to  the  Falls,  and  have  remained  the  only  living 
witnesses  of  those  important  scenes  in  the  drama  of  European 
conquest  in  America,  which  were  enacted  at  this  all-important 
portage  in  the  great  water  route  to  the  heart  of  the  continent. 
The  savage  chiefs  and  conquering  generals,  the  tribes  and  armies 
that  moved  along  this  well-known  track  from  Ontario,  and 
launched  their  vessels  on  the  river  above  Goat  Island,  are  gone, 
but  the  trees  that  shadowed  the  flashing  stream  still  remain  to 
make  the  past  real  and  brings  vividly  to  memory  our  wonder- 
ful progress." 

The  Island  embraces  over  two-thirds  of  the  acreage,  and  by 
reason  of  its  location  is  by  far  the  most  import.int  part,  of  the 
New  York  State  Reservation  at  Niagara. 

"  It  is  a  paradise;  I  do  not  believe  there  is  a  spot  in  the  world 
which  within  the  same  space  comprises  so  much  grandeur  and 
beauty.''  This  expression  by  a  Boston  divine,  70  years  ago,  is 
but  a  condensation  of  what  many  others  since  then  have  verbally 
expressed,  in  longer,  but  certainly  in  no  more  forcible,  words. 

The  purchase  of  this  propei'ty  by  the  Empire  State  in  1885,  was 
the  tangible  fulfillment  of  the  following  o]>inion,  uttered  half  a 
century  before,  that  "  Niagara  does  not  belong  to  Canada  or 
America.  Such  spots  should  bo  d(K»med  the  property  of  civilized 
mankind;  and  nothing  should  be  allowed  to  weaken  their  efficacy 
on  the  tastes,  the  morals  and  the  enjoyments  of  all  men." 

It  is  a  group,  or  speaking  collectively,  a  spot,  wondrous  in 
many  aspects;  wondrous  from  its  location,  wondrous  from  its 
geology,  wondrous  from  its  botany,  wondrous  from  its  scenery, 
and  famous,  if  not  wondrous,  from  its  history. 


ITS  GEOLOGY. 

Daring  the  last  75  years  geologists  have  written  a  great  deal 
about  Niagara,  and  from  it  speciilatists  have  deduced  theories 
as  to  the  antiquity  of  the  earth,  trying  to  prove 

"  That  He  who  made  It,  and  revealed  its  date 
To  Muses,  was  mistaken  In  its  a^e." 

In  early  geological  days  this  entire  section  was  covered  by  the 
salt  waters  of  the  Devonian  seas,  which  is  proved  by  the  shells 
of  the  Conularia  Niagarensis,  found  in  the  shale  iindoriyiug  Goat 
Island  and  along  the  gorge;  this  shale  having  once  been  the 
muddy  bottom  of  these  seas,  and  this  shell  being  found  only  in 
salt  water. 

At  a  later  geological  i)eriod,  on  top  of  what  is  now  this  shale, 
at  the  bottom  of  a  warm  occnn,  still  covcrin^j:  all  tins  land,  grew 
a  vast,  thick  and  f«)li(l  bod  of  roral,  of  which  ancient  life  th(» 
Niagara  limestone  of  today  is  a  monument. 

Subsc(iuently  these  two  ancient  and  contiguous  sea  bottoms, 
then  solid  stone,  wcM-e  u])]ifl<Ml  and  by  the  conti<::uration  of  the 
earth  hereabouts  the  orij^inal  Niaj»ara  river  was  formed.  In 
general  terms  its  course  was  similar  to  that  of  th(^  present  river 
(though  its  volume  was  not  as  great)  as  far  norili  a^  the  Whirl- 
pool, from  whence  it  ran,  in  a  broadening::  channel,  to  8t.  Davids, 
westerly  from  its  present  outlet:  and  prior  to  the  coming  of  the 
ice  age  it  had  cut  this  channel  back  certainly  to  the  Whirlpool, 
and  perhaps  even  farther  south. 

Next  came  the  gla<ial  period,  when  this  part  of  the  country 
was  envtdoped  with  a  coverinir  of  ico.  (working  down  fr(»m  the 
northeast)  similar  to  that  now  covering  Crreeulaud,  though  hav- 
ing a  depth  of  perhaps  a  mile  or  more.    This  ice  age,  a^  w^^^orsAr 
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mately  determined,  lasted  50,000  years  and  closed  about  200,000 
years  ago. 

This  ice  sheet  as  it  moved  forward  and  southward  broke  off 
all  the  projecting  points  of  rock,  and  scraped  all  the  rocks  them- 
selves bare.  Its  presence  and  power  are  attested  by  the  scratch- 
ings  and  markings  on  the  smoothed  surfaces  of  the  top  layer 
of  rock  wherever  it  is  laid  bare  today,  as  far  south  as  the  Ohio 
river,  and  is  apparent  on  Goat  Island.  This  ice  sheet  brought 
down  in  its  course  not  only  boulders  from  the  far  north  and 
northeast,  but  its  own  vast  accumulations  and  scrapings  and 
ebrasions,  which  we  call  "  drift,""  it  being  of  a  marine  derivation; 
and  with  this  drift  the  ice  sheet  filled  up  (and  with  its  enormous 
weight  pressed  compactly)  all  valleys,  gorges  and  indentations 
of  the  earth  in  its  course,  among  them  the  old  outlet  or  bed  of 
the  Niagara  river  from  St.  Davids  to  the  Whirlpool. 

The  sectional  view  of  Goats  Island's  rocky  substrata  shows 
what  enormous  grinding  force  must  have  been  exerted  on  the 
top  rock  above  the  present  western  end  of  Goat  Island,  (for  of 
course  there  was  no  gorge  west  of  the  Island  then),  so  much  of 
the  limestone  having  been  gouged  out  by  the  ice.  In  this  ex- 
cavated cavity,  drift  was  deposited  by  the  ice.  Many  of  the 
boulders  brought  here  in  the  ice  age,  carried  perhaps  hundreds 
of  miles,  have  been  collected  in  this  section  and  used  in  the  con 
struction  of  the  handsome  stone  bridges  that  have  been  built 
on  the  Reservation,  on  the  main  shore  opposite  Goat  island. 

On  the  recession  of  the  ice  sheet  a  second  Niagara  river  came 
into  existence. 

The  weight  of  this  vast  ice  shoot  had  canted  or  tilted  the  land  to 
the  northeast,  so  that  at  its  recession  the  waters  of  the  present 
three  great  northern  lakes  flowed  east  by  the  Ottawa  and  later, 
as  the  land  rose,  by  the  Trent  valley.    As  this  second  Niagara 
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river  drained  only  the  Lake  Erie  basin,  and  as  Lake  Erie  was 
very  much  smaller  than  at  present,  it  worked  at  first  in  a  small 
channel,  was  of  small  volume  and  had  but  small  rock  cutting 
power  to  take  up  the  work  or  erosive  process  of  the  earlier 
Niagara  river,  which  had  drained  only  this  same  Lake  Erie  basin. 

This  is  the  period,  again  reforred  to,  when  the  present  chan- 
nel to  the  south  and  west  of  Goat  Island  (the  Canadian  Channel) 
was  made. 

It  should  be  noted  that  the  land  to  the  northeast  is  even  yet 
rising,  or  slowly  regaining  its  former  level.  This  bears  on  our 
subject  in  that  in  time,  in  the  upper  lake  region  the  present 
slight  slope  to  the  southeast  will  be  entirely  overcome,  and  then 
the  waters  of  the  three  great  upper  lakes  will  find  their  dis- 
charge to  the  westward,  and  the  Niagara  river  will  again  drain 
only  the  Lake  Erie  basin  and  as  a  result  will  enormously  de- 
crease in  volume. 

If  when  this  time  comes  the  two  falls  shall  have  eaten  their 
way  back  past  Goat  Island  they  will  have  left  it  an  elevated 
and  ic<olated  Island,  or  nion?  probably  a  promontory,  whose  little 
fon^st  will  be  perched  on  a  rocky  base  over  200  feet  above  the 
rapids,  below  the  falls.  The  Island  itself  will  be  narrower  than 
at  present  on  account  of  the  action  of  the  elements. 

If,  however,  when  that  time  shall  come  the  American  Fall 
shall  not  havc^  rcH^eded  far  (and  judging  from  its  recession  during 
the  last  200  y(>ars,  it  is  improbable  that  it  will  have),  its  channel, 
by  the  great  lessi'niug  of  the  How  of  the  river  will  become  dry 
and  Goat  Island,  and  the  American  channel,  between  it  and  the 
main  shore,  will  become*  once  more  a  part  of  the  American  main- 
land, and  there  will  be  but  one  small  fall  in  the  Canadian  chan- 
nel. 
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X 

The  second  Niagara  river  gradually  merged  itself  into  a  vaat 
fresh  water  lake,  formed  by  the  melting  ice  and  heavy  rainfalls, 
and  covering  all  the  Lake  Erie  basin,  and  gradually  rose  in  level 
until  it  stood  fully  100  feet  above  the  present  rocky  bed  of  Goat 
Island. 

Its  northern  boundary  was  the  escarpment  or  ridge  whose 
lowest  point  was  just  above  the  present  village  of  Lewiston, 
which  point  is  32  feet  above  the  present  level  of  Lake  Erie. 
Here  the  rising  waters  first  broke  over  the  dam  and  here  Niagara 
Falls  were  born. 

From  here  they  cut  their  way  back  to  the  Whirlpool,  for  the 
waters  found  it  easier  to  cut  a  new  channel  back  through  the 
soft  rock  from  this  point  in  the  embankment  than  to  scour  out 
the  old  drift  filled  channel  (which  was  at  the  very  bottom  of  the 
lake)  from  the  Whirlpool  to  St.  Davids. 

The  flow  of  the  lake  set  towards  the  falls  and  brought  down 
from  the  Erie  basin  fluviate  deposits  in  large  amounts  during 
the  sii exceeding  years,  depositing  them  all  along  the  bottom  of 
the  lake.  It  is  of  these  fluviate  deposits,  consisting  of  sand,  and 
loam  (excepting  a  comparatively  small  layer  of  drift  next  to 
the  top  rock)  that  the  soil  of  Goat  Island  is  formed. 

This  Goat  Island  soil,  more  than  any  surface  in  this  section  ia 
the  geologists'  paradise.  While  some  lands  and  forests  near 
her(^  mav  not  have  been  cultivattMl  bv  man,  the  western  end  of 
Goat  Island  is  an  a!)solutely  unique  piece  of  virgin  forest. 

]Most  of  the  time  it  has  be<'n,  in  general  terms,  inaccessible  to 
man;  and  since  accessible  by  bridges,  no  cutting  of  the  trees,  no 
clearing  of  the  land  nor  cultivation  thereof,  no  pasturing  of 
(•attl(\  in  fact  no  disturbance  of  the  soil,  has  been  permitted. 

Here  ilien  is  the  original  drift,  with  the  subsequent  over  lying 
alluvial  deposits  and  accumulations,  undisturbed  by  man.    And 
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when,  SB  in  this  case,  in  this  undisturbed  fluviate  deposit  are 
found  fresh  water  shells,  it  proves  that  the  Niagara  river  to-day 
flows  through  what  was  once  the  bottom  of  a  vast  fresh  water 
lake  that  covered  all  this  section. 

As  the  falls  cut  their  way  back  to  the  Whirlpool,  so  their 
height  diminished  and  the  level  of  this  fresh  water  lake  fell 
until  finally  there  came  a  time  when  the;  land  of  what  is  now 
Goat  Island,  rose  above  the  waters.  That  this  lake  existed  at  a 
comparatively  recent  geological  period  is  proven  by  the  fact  that 
these  shells  now  found  on  Goat  Island  are  identical  in  species 
with  those  found  inhabiting  the  Niagara  river  and  Lake  Ontario 
to-day.  According  to  the  most  accurate  calculation,  the  concen- 
sus of  geological  opinion  is  that  35,000  years  have  elapsed  since 
the  falls  were  at  Lewiston,  which  is  seven  miles  away;  and  that 
the  fluvial  deposits  on  the  Island  began  as  soon  as  the  river  rose 
over  the  moraine  at  the  foot  of  Lake  Erie,  can  scarcely  be 
doubted. 

That  in  36,000  years  there  is  no  specific  difference  between  the 
ancient  ehells  found  in  the  soil  of  Goat  Island,  and  their  existing 
representatives  and  progeny  in  this  locality  is  wonderful  indeed. 

As  geologists  differ  by  thousands  of  years  as  to  how  long  it 
took  the  falls  to  cut  their  way  from  Lewiston  ridge  to  their 
present  location  it  would  be  impossible  to  say  when  in  the  his- 
tory of  this  section  the  waters  had  so  far  drained  off,  tliar  the 
muddy  deposits  overlying  the  rocky  bed  of  what  is  uow  Goat 
Island,  first  appeared  above  the  slowly  receding  waters  of  the 
lake,  unless  we  adopt  some  length  of  time  for  this  work  as  a 
basis. 

But  it  is  not  so  difficult,  by  noting  the  elevation  of  the  land, 
the  trend  of  the  rocks  and  the  depth  of  the  overlying  *"  drift/' 
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to  locate  approximately  where  the  falls  were  when  this  occurred. 
At  that  time,  judging  from  the  present  levels  of  the  land,  the 
falls  must  have  been  at  a  point  nearly  a  mile  north  of  the  present 
location  of  the  Horseshoe  Fall.  And  if  we  accept,  as  above,  one 
foot  a  year  as  a  fair  average  estimate  of  the  recession  of  Niagara 
from  Lewiflton  Heights  in  the  more  recent  geological  time,  say 
since  the  Christian  era,  it  must  have  been  between  four  and  five 
thousand  years  ago  that  the  soil  of  Goat  Island,  then  a  part  of 
the  mainland,  first  appeared;  and  probably  it  is  nearly  as  long 
since  it  became  an  island. 

In  speaking  of  the  recession  of  Niag«ara,  I  refer  to  the  recession 
of  the  Horseshoe  Falls,  for  they  recede  several  hundred  times 
as  fast  as  the  American  Falls;  for  in  the  time  that  the  Horseshoe 
has  receded  from  Prospect  Point,  at  the  lower  or  northern 
edge  of  the  American  Falls,  across  the  width  of  these  American 
Falls  and  across  the  width  of  Goat  Island  to  their  present  posi- 
tion, the  American  Fall  has  receded  but  a  very  few  feet. 

Hence  on  these  deductions.  Goat  Island  has  existed  as  an 
island  from  about  the  time  of  the  Flood,  or  from  about  2300 
B.C. 

This  proves  the  statement  that  "  In  a  scientific  sense  the 
island  is  of  trifling  antiquity,  in  fact  it  would  be  difficult  to 
point  out  in  the  western  world  any  consid(u*able  tract  of  land 
more  recent  in  its  origin." 

As  the  Canadian  Fall  is  lower  in  level  than  the  American 
Fall,  and  as  the  main  body  of  water  and  det*i>est  channel  apper- 
tain to  this  Canadian  Fall,  it  is  certain  that  the  channel  of  the 
second  Niagara  river,  which  of  course,  after  the  lake  was  drained 
off,  was  at  the  lowest  level  of  this  old  lake  bed,  was  practically 
identical  with  the  Canadian  channel  of  the  river  just  above  the 
falls  today;  that  is  to  the  south  and  west  of  Goat  Island. 
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Then  Goat  Island  was  a  part  of  the  American  mainland,  and 
the  rocky  bed  of  the  river  between  the  Island  and  the  shore, 
-where  to-day  are  the  American  rapids,  was  also  part  of  the  main- 
land and  covered  with  soil  like  that  on  Goat  Island. 

Then  came  a  time,  perhaps  some  hundreds  of  years  afterwards, 
when,  in  the  steady  rerising  of  the  land  at  the  northeast  towards 
the  elevation  that  it  had  before  it  was  depressed  by  the  ice,  the 
outlet  of  the  three  upper  lakes  to  the  east  was  cut  off;  and  the 
waters  seeking  a  new  outlet  found  it  by  what  is  now  the  St. 
Clair  river  into  Lake  Erie. 

By  this  means  the  volume  of  the  Niagara  river  was  suddenly 
and  enormously  increased.  This  permanently  raised  the  level 
of  the  river,  and  part  of  this  increased  volume  of  water  poured 
over  the  lowest  point  of  the  mainland  near  where  Goat  Island 
is  to-day,  this  point  being  in  the  present  channel  of  the  American 
rapids  and  along  the  American  shore  up  stream,  and  this  rush 
of  waters  cut  and  swept  away  the  soil  down  to  the  rock,  leaving 
and  thus  forming  Goat  Island. 

Probably  at  the  same  time  and  in  the  same  manner  were  cut 
off  and  formed  the  small  islands  that  now  lie  on  both  sides  of 
Goat  Island,  though  they  were  at  the  first  larger  and  being  joined 
together,  fewer  in  number  than  at  present.  ' 

Certainly  up  to  the  time  of  the  cutting  of  the  channel  of  thr> 
American  Fall,  the  river  shore  of  what  is  now  Goat  Island  ex- 
tended very  much  farther  up  stream,  and  probably  after  the 
Island  itself  was  formed  its  upper  end  extended  much  farther 
eastward;  for  at  its  eastern  end,  now  called  "the  parting  of  the 
waters,'-  a  sandy  bar  extends  some  hundreds  of  yards  up  stream. 
On  this  bar  and  south  of  it  the  depth  of  water  is  to-day  less  than 
three  feet,  and  in  the  winter  its  whole  length  is  covered  with 
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ice  that  lodges  there.  This  entire  bar  was  no  doubt  at  one  time 
covered  with  soil  and  was  a  part  of  Goat  Island,  the  land  being 
gradually  washed  away  by  the  water,  aided  in  its  work  by  frost 
and  ice. 

One  author  says  "  One  of  the  early  chronicles  states  that  the 
island  contained  250  acres  of  land,"  but  I  have  been  unable  to 
find  that  chronicle. 


ITS   BOTANY  AND   FOREST  BEAUTY. 

"  The  groves  were  God's  first  temples." 

Sir  Joseph  Hooker,  the  noted  English  Botanist,  has  said  that 
he  found  on  Goat  Island  a  greater  variety  of  vegetation  within  a 
given  space  than  he  had  found  elsewhere  in  Europe  or  east  of 
the  Sierras  in  America,  and  Dr.  Asa  Gray,  the  greatest  of  Ameri- 
can Botanists,  confirms  that  statement. 

The  man  today  most  familiar  with  the  botany  of  Goat  Island 
is  David  F.  Day,  who  at  the  requi^t  of  the  Reservation  Commis- 
sioners recently  prepared  a  list  of  the  Flora  of  the  islands  and 
Reservation.  From  his  report  to  Ihem  and  from  hie  other  writ- 
ings, I  quote: 

"The  vegetation  of  the  island  is  that  whioh  might  be  expected 
to  luxuriate  upon  a  deep  ealcarious  soil,  enriched  with  an  abund- 
ance of  organic  matter.'' 

''The  Flora  of  Goat  Island  presents  few  plants  which  may  be 
called  uncommon  in  Western  New  York.'' 

**Goat  Island  is  very  rich  in  the  number  of  its  species." 

'*Its  vei-nal  beauty  is  attributable,  not  merely  to  its  variety  of 
plants,  conspicuous  in  flower,  but  also    to  the    extraordinary 
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abundance  in  which  they  are  produced.  Yet  it  seems  likely  that 
there^was  a  time,  probably  not  long  ago,  when  other  species  of 
plants  of  great  beauty,  were  common  upon  the  island,  but  which 
are  not  now  to  be  found  there.  It  is  hardly  possible  that  several 
orchidaceous  plants  and  our  three  native  lilies  did  not  once  em- 
bellish its  woods  and  grassy  places.  Within  a  little  while  the 
harebell  has  gone  and  the  Grass  of  Parnassus  is  fast  going.  This 
is  undoubtedly  due  to  careless  flower  gatherers,  who  have  plucked 
and  pulled  without  stint  or  reason.  The  same  fate  awaits  others 
that  do  so  much  to  beautify  the  island,  unless  the  wholesale 
spoiliation  is  soon  arrested." 

Mr.  Day  then  suggests  that  pains  be  taken  to  re-establish  on 
the  Island  the  attractive  plants  which  it  has  lost,  stating  that 
the  success  of  the  effort  would  be  entirely  certain  and  thereby 
the  pleasure  of  a  visit  to  the  Island  would  be  greatly  enhanced 
to  many  visitors.  And  he  rightly  adds  ^*it  would  surely  be  a 
step  and  not  an  unimportant  one  in  restoring  the  island  to  the 
state  in  which  nature  left  it.'' 

No  doubt  many  of  the  seeds  from  which  started  the  first  foliage 
and  forest,  as  well  as  many  succeeding  species  were  planted  by 
the  river  at  its  iuception  and  in  subsequent  decreasing  levels. 

In  another  article  Mr.  Day  says:  *'The  tourist  who  takes  enjoy- 
ment in  the  shadows  of  a  forest,  almost  unchanged  from  its 
natural  condition,  in  the  stateliness  and  symmetry  of  individual 
trees  planted  by  the  hand  of  nature  herself;  in  the  beauty  and 
fragrance  of  many  species  of  (lowers  j^rowing  without  cultivMion 
and  in  countless  numbers;  in  the  ever  varying  forms  and  hues 
of  foliage  and  in  the  constantly  shift  in  jj;  panorama  of  the  ani- 
mated creation  so  near  the  scenes  of  human  activity  and  occupa- 
tion and  yet  60  free  from   their  usual  etlects,  will  find  on  the  ^ 
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islands  which  hang  upon  the  brink  of  the  great  Cataract,  an 
abundant  gratification  of  his  tastes  and  an  exhaustless  field  for 
study." 

"A  calcarious  soil  enriched  with  a  abundance  of  organic  mat- 
ter like  that  of  Goat  Island  would  necessarily  be  one  of  great 
fertility.  For  the  growth  and  sustentation  of  a  forest  and  of 
such  plants  as  pilfer  the  woods  to  the  openings  it  would  far 
excel  the  deep  and  exhaustless  alluvians  of  the  prairie  states." 

"It  would  be  difficult  to  find  within  another  territory  so  re- 
stricted in  its  limits  so  great  a  diversity  of  trees  and  shrubs  and 
still  more  difficult  to  find  in  so  small  an  area  such  examples  of 
arboreal  symmetry  and  perfection  as  the  island  haa  to  exhibit." 

"The  island  received  its  Flora  from  the  mainland,  in  fact  the 
botanist  is  unable  to  point  out  single  instance  of  tree,  shrub  or 
herb,  now  growing  upon  the  island  not  also  to  be  found  upon  the 
mainland.  But  the  distinguishing  characteristic  of  its  flora  is 
not  the  possession  of  any  plant  elsewhere  unknown,  but  the 
abundance  of  individuals  and  speciee,  wliich  the  island  displays." 
"  There  are  to  be  found  in  Western  New  York  about  170  species 
of  trees  and  shrubs.  Goat  Island  and  the  immediate  vicinity  of 
the  river  near  the  falls  can  show  of  these  no  less  than  140." 
There  are  rc»present(Ml  on  the  island  four  maples,  three  species 
of  thorn,  two  species  of  ash,  and  six  species,  distributed  in  five 
genera,  of  the  cone-bearing  family.  Tlio  one  species  of  bass- 
wood   belonging  to  the  vicinity  is  also  there. 

Mr.  Day's  catalogue*  of  plants,  in  his  report  to  the  Reservation 
Commissioners,  gives  9(M>  .sjiecie^  of  i»lants  to  be  found  on  the 
Reservation,  of  wliich  758  are  native  and  l^l  are  foreign.  Mar- 
garet Fuller  Ossoli  wrote:  '*  The  beautiful  wood  on  Goat  Island 
is  full  of  flowers,  many  of  the  fairest  love  to  do  homage  there. 
The  wake  robin    and  the  May  apple  are  in  bloom,  the  former 
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white,  pink,  green,  purple,  copying  the  rainbow  of  the  falls,  and 
fit  to  make  it  garland  for  its  presiding  Deity  when  he  walks  the 
land,  for  they  are  of  imperial  size  and  shaped  like  stones  for  a 
diadem.  Of  the  May  apple  I  did  not  raise  one  green  tent  without 
finding  a  flower  beneath." 

Frederick  Law  Olnistead  wrote:  "I  have  followed  the  AppaJ- 
lachain  chain  almost  from  end  to  end,  and  travelled  on  horse- 
back 'in  search  of  the  picturesque,'  over  4,000  miles  of  the  most 
promising  parts  of  the  continent  without  finding  elsewhere  the 
same  quality  of  forest  beauty  which  was  once  abundant  about 
the  falls  and  which  is  still  to  be  observed  on  those  parts  of  Goat 
Island  where  the  original  growth  of  trees  and  shrubs  has  not 
been  disturbed,  and  where  from  caving  banks  trees  are  not  now 
exposed  to  excessive  dryness  at  the  root. 

"All  these  distinctive  qualities,  the  great  variety  of  the  in- 
digenous perennials  and  annuals,  the  rare  beauty  of  the  old 
woods,  and  the  exceeding  loveliness  of  the  rock  foliage  I  believe 
to  be  a  direct  effect  of  the  falls  and  as  much  a  part  of  its  maj- 
esty as  the  mist  cloud  and  the  rainbow.  They  are  all  as  it  ap- 
pears to  me  to  he  explained  by  the  circumstance  that  at  two 
periods  of  the  year,  when  the  Nortliern  American  forest  else- 
where is  liable  to  sutler  actual  constitutional  depression,  that  of 
Niagara  is  assured  against  ills  and  thus  retains  youthful  luxuri- 
ance to  an  unusual  aj^e. 

"First  the  masses  of  ice  which  every  winter  are  piled  to  a 
great  height  below  the  Falls  and  the  gnat  rushing  body  of  ice 
cold  water  coniinjj:  from  the  northern  lak(»s  in  the  spring,  pre- 
vent at  Niagara  the  hardship  under  which  trees  elsewhere  often 
suffer  through  sudden  checks  to  i)reniature  growth.  And  sec- 
ond, when  droughts  elsewhere  occur,  as  they  do  every  few  years, 
of  such  severity  that  trees  in  full  foliage  droop  and  dwindle 
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and  even  sometimes  cast  their  leaves,  the  atmosphere  at  Niagara 
is  more  or  less  moistened  by  the  constantly  evaporating  spray 
of  the  Falls,  and  in  certain  situations  bathed  by  drifting  clouds 
of  spray." 

In  1785,  years  before  the  island  was  bridged,  St.  John  de 
Crevecoeur  in  a  long  letter  describing  Niagara  wrote:  "  You  then 
come  to  an  island  covered  with  trees  and  shrubs,  whose  foliage 
and  situation  have  a  very  happy  effect  amidst  the  turbulent 
scenes  around." 

And  nowhere  else  is  to  be  found  a  more  beautiful  piece  of 
virgin  forest,  where  nature  protected  it  from  man's  encroach- 
ment  by  its  insular  position;  where  a  rich  alluvial  soil  furnished 
the  trees  with  food,  and  nature's  bounty  provided  them  with 
drink  from  the  ever-present  spray.  And,  lastly,  luckily  when 
man  acquired  occupation  and  possession,  the  Island  and  forest 
became  the  property  of  those  by  whom  its  soil  was  not  disturbed, 
but  was  left  as  nature  herself  for  hundreds  of  years  had  pre- 
served it.    Truly  we  can  say  with  Longfellow: 

"This  is  the  forest  primeval.  The  murmuring  pines  and  the  hemlocks. 
Bearded  with  moss,  and  in  gannonts  ^rroii.  indistinct  in  the  twilight. 
Stand  like  Druids  of  eld.  with  voices  sad  and  prophetic." 


ITS   HISTORY. 

Indian  OwNEusHir,  1600-1764. 

In  taking  up  its  history  chronologically,  let  us  start  with  Goat 
Island,  in  the  very  early  pre-Columbian  days,  when  this  section 
was  inhabited  or  certainly  visited  by  those  unknown  Indians  to 
whom  we  refer  as  Aborigines. 

We  do  not  know  the  name  of  \ho  tribe  that  inhabited  this 
section  prior  to  about  1600,  but  at  that  time  the  Neuter  nation 
dwelt  on  both  sides  of  the  Niagara  river.    In  1651  the  Senecas, 
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the  nearest  neighbors  of  the  Neuters  on  the  east,  and  them- 
selves the  westernmost  tribe  of  the  Iroquois,  suddenly  attacked 
the  Neuters  and  annihilated  them;  and  by  reason  of  the  con- 
quest claimed  their  lands.  And  this  claim  was  recognized  as 
valid  by  the  other  Indian  tribes,  and  therefore  later  on  by  the 
white  man.  In  this  way  Goat  Island  passed  into  the  hands  of 
the  Senecas,  who  held  it  for  over  100  years.  To  the  Senecas, 
as  well  as  to  the  Neuters  and  the  Aborigines,  Goat  Island  was 
a  sacred  spot.  To  them  it  was  the  abode  of  the  Great  Spirit  of 
Niagara.  In  the  spray  they  saw  the  manifestation  of  their 
Deity,  in  the  thunder  of  the  cataract  they  heard  his  voice — 

'•  And  the  poor  Indian  whoae  untutored  mind 
Sees  God  in  clouds  and  hears  him  In  the  wind." 

believed  that  he  could  sometimes  even  see,  in  the  ever  shifting 
clouds  of  mist,  the  outlined  figure  of  Him  whom  he  worshiped. 
The  Island's  use  to  the  Aborigines  appeal's  to  have  been  as  a 
burial  ground,  and  tradition  says  that  in  its  soil  rest  the  remains 
of  many  an  Indian  warrior,  interred  there  hundreds  of  years  ago; 
over  whose  mounds  to-day  stand  trees  of  great  age.  Here,  says 
the  same  untraceable  tradition,  was  interred  the  body,  when  re- 
covered, of  the  **  fairest  iiiaid(*n  of  the  tribe,"  who  was  annually 
sent  over  the  Falls,  in  a  wliite  canoe  decked  with  flowers,  as  the 
noblest  possible  sacrifice  to  the  Gr(^at  Spirit. 

There  is  no  written  nor  i)ublished  record,  that  I  know  of,  of 
any  Indian  burial  taking  place  on  the  Island.  Uennepin  makes 
no  mention  of  this  us(^  of  it,  as  he  would  in  all  i)robal)ility  have 
done  had  the  Sen(»cai<,  or  even  luul  their  immediate  i)redecessor8, 
the  Neuters,  buried  theii*  warriors  here.  But  he  says  *'  the  island 
is  inaccessible."  IJencc  we  can  only  assume  that  these  graves 
long  antedate  his  visit,  and  are  the  graves  of  Aborigines. 
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In  1834,  the  skeleton  of  a  young  female  tliat  Lad  been  dug 
up  on  Goat  leland  shortly  before,  was  in  the  Museum  of  the 
Boston  Medical  College.  This  may  possibly  have  been  the  skele- 
ton of  that  heroine  of  the  "  legend  of  the  white  canoe  •'  who 
was  the  last  "  fairest  maiden  ■'  to  be  sacrificed  to  Niagaiu's 
Deity.  It  was  found  interred  in  a  sitting  posture;  and  it  is  said 
that  "  the  graves  on  the  island  were  in  a  sandy  spot,  each  body 
in  a  separate  grave,  always  in  a  sitting  or  squatting  posture, 
and  without  ornaments."  Can  this  position  of  burying  their 
dead  be  any  aid  in  tracing  the  tribe  or  stock  to  which  the 
Aborigines  about  Niagara  belonged?  It  has  been  further  ad- 
vanced as  possible  that  these  Indian  burials  on  the  Island  took 
place  when  the  Island  was  a  part  of  the  mainland,  but  this  seems 
to  me  to  be  improbable. 

Goat  Island,  practically  as  it  is  to-day,  has  existed  for  many 
hundred  years,  and  its  insular  position,  so  difficult  of  access, 
added  to  its  sacred  charact(?r  as  the  home  of  Deity,  must  have 
been  one  of  the  main  reasons  for  its  selection  by  the  Indians 
as  their  wai'riors'  burying  ground. 

Tradition  tells  us  that  the  Indians  of  long  ago  made  annual 
pilgrimages  to  Niagara,  ofti^n  coming  great  distances,  to  offer 
to  the  Great  Sjnrit  sacrifices  of  the*  spoils  of  the  chase,  of  war, 
and  of  the  crops.  FurtluT,  the*  chiefs  and  warriors,  invoking 
blessings  for  the  future,  used  to  cast  into  its  waters  offerings  of 
their  weapons  and  adornnic^nts.  \V(»  must  assume  that  at  least 
these  otTerings  were  made  from  Goat  Ishind,  as  no  **  brave" 
would  have  been  considenMl  worthy  of  thc^  name  who  could  not 
reach  the  insular  abode  of  the  Great  Sjnrit,  from  tliencc^  to  offer 
up  his  invocation. 

While  there  are  ri^ferences  to  Niagara  Falls,  though  not  by 
name,  in  works  published  from  1G04  on;  in  Champlcin,  in  the 
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JesuU  Relations,  in  De  Creuwius,  etc.,  I  know  of  no  reference  to 

« 

Goat  Island  until  Hennepin,  who  first  saw  it  in  December,  1678, 
mentions  it,  saying  of  Niagara :  "  Its  fall  is  composed  of  two 
sheets  of  water  and  a  cascade  with  an  island  sloping  down,"  and 
in  the  English  edition  of  his  works,  he  tells  of  ^*  This  wonderful 
downfall  with  an  isle  sloping  along  the  middle  of  it." 

And  in  the  same  work,  when  he  again  saw  Niagara  on  his 
return  from  the  West,  he  says:  "After  it  has  run  thus  violently 
for  six  leagues  it  meets  with  a  small  sloping  island  about  half 
a  quarter  of  a  league  long  and  near  300  feet  broad,  as  well  as 
one  can  guess  by  the  eye,  for  it  is  impossible  to  come  at  it  in 
a  canoe  of  bark,  the  waters  run  with  that  force.  The  isle  is  full 
of  cedar  and  flrr,  but  the  land  of  it  lies  no  higher  than  that  on 
the  bank  of  the  river.  It  seems  to  be  all  level  even  as  far  as  the 
two  great  cascades  that  make  the  main  fall.  The  two  sides  of 
the  channel  which  are  made  by  tlie  ish?,  and  run  on  both  sides  of 
it,  overflow  almo^st  the  very  surface  of  the  earth  of  said  isle, 
as  well  as  the  land  that  lies  on  the  banks  of  the  river  to  the 
east  and  west,  as  it  runs  south  and  north.  But  we  must  ob- 
serve that  at  the  end  of  the  isle  on  the  side  of  the  two  great 
falls  there  is  a  slojuug  rock  which  reaches  as  far  as  the  Great 
Gulph  into  which  the  said  waters  fall;  and  yet  the  rock  is  not 
at  all  wetted  by  tlu»  two  cascades  which  fall  on  both  sides,  be- 
cause the  two  torn^nts  which  are  made  bv  the  isle  throw  them- 
selves  with  a  prodigious  force,  oue  towards  the  east  and  the 
other  towards  the  west,  from  otT  the  end  of  the  isle  where  the 
Great  Fall  is." 

La  Hontan,  who  saw  Niagara  in  1087,  when  he  acconi])anied  De 
Nonville  in  the  expedition  to  build  Fort  Niagara,  wrote  of  the 
Island:  **  Towards  the  middle  of  the  water-fall  of  Niagara  we 
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descry  an  island  that  leans  toward  the  precipice  as  if  it  were 
ready  to  fall." 

These  remarks  of  Hennepin  and  La  Hontan  show  that  200 
years  ago  the  upper  iiortion  of  the  western  end  of  Goat  Island 
projected  out  over  the  gorj^e,  and,  as  the  softer  shale  at  the  base 
of  the  cliff  above  the  debris  slope  had  then  crumbled  away,  it 
must  have  given  to  this  end  of  the  island  that  sloping  or  about- 
to-fall  appearance  mentioned. 

All  of  this  overhanging  cliff  has,  since  1790,  tumbled  into  the 
gorge  below. 

In  si)eaking  of  the  beasts  that  try  to  cross  the  river  just  above 
it  La  Hontan  calls  it  "  that  unfortunate  island."  He  published 
no  view  of  Niagara.  He  was  a  soldier  and  possible  sites  for  forts 
interested  him  more  than  wonderful  scenery. 

For  seventy  years  after  Hennepin  published  his,  the  first 
known  picture  of  Niagara  Falls,  and  therefore  of  Goat  Island, 
numerous  pictures  of  them  appeared,  mostly  in  geographies  and 
books  of  trav(4,  publislied  in  many  languages  and  in  several 
countries  of  Europe.  All  of  th(^s(»  pictures,  while  varying  in  de- 
tails, were  based  mainly  on  Hennepin's;  all  showing  Goat  Island 
as  extending  far  up  stn^aiii;  but  some  of  them  represented  it  as 
very  narrow  at  the  clilT  and  throngliout  its  length,  while  others 
broadened  it  even  more  than  Hennepin  did. 

Between  1719,  when  eToncairo  established  his  cabin  or  ware- 
house at  Ix?wiston,  with  French  attendants,  and  1725,  when  the 
French  built  and  garrisoned  their  second  Fort  Niagara,  some 
of  these  men  may  have*  nnd  ]n*obably  did  visit  the  Island;  indeed 
there  is  no  one  to  wliom  we  can.  with  more  probability  of  being 
correct,  a^Jcribe  tin*  honor  of  liavin;^^  bei-n  the  first  white  man 
to  set  foot  on  Goat  Island  than  to  Joncaire.    He  was  an  adopted 
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child  of  the  Senecas,  and  the  man  to  whom  Charlevoix  refers 
as  speaking ''  with  all  the  good  sense  of  a  Frenchman  and  with  all 
the  eloquence  of  an  Iroquois." 

As  the  garrison  at  Fort  Niagara,  from  1725  to  1759  was  usually 
a  large  one,  it  is  more  than  probable  that  a  number  of  these 
adventurous  French  officers  and  soldiers  were  at  various  times 
piloted  to  the  Island  in  the  canoes  of  the  Senecas,  who  lived  in 
this  section  and  who  were  the  firm  friends  of  the  French.  In 
January,  1751,  there  appeared  in  London,  in  the  Gentlemen's 
Magazine,  a  picture  of  Niagara  Falls  and  a  letter  from  the 
Swedish  Naturalist  Peter  Kalm,  who  had  visited  the  Falls  the 
year  before. 

This  picture,  without  the  ladders  on  the  Goat  Island  cliff,  was 
a  fair  sample  of  the  pictures  of  Niagara  up  to  that  time,  and  \& 
reproduced  herewith.  In  the  letter,  Kalm  tells  of  two  Indiana 
who,  twelve  years  before  (that  is  in  1738),  had  gone  in  a  canoe 
on  the  river  above  the  falls,  but  having  some  brandy  with  them, 
became  intoxicated,  and  lying  down  to  sleep  in  the  canoe,  were 
carried  down  stream  so  far  that  the  noise  of  the  falls  awakened 
them.  By  great  effort  they  reached  Goat  Island,  but  their  canoe 
seems  to  have  been  carried  over  the  falls.  After  some  time, 
two  or  three  days  probably,  being  nearly  starved,  and  seeing 
DO  other  possible  way  of  escape  they  made  ladders  of  the  long 
vines  that  grew  on  the  Island,  and  fastening  the  ends  at  the 
bank  above,  let  them  down  the  clitf  and  descended  by  them  to 
the  waters  edge  below.  Here  they  tried  to  swim  across  the 
river,  but  the  waves  repeatedly  beat  them  back,  bruised,  onto 
the  Island's  base.  Discouraged,  they  ascended  their  ladder  and 
finally  attracted,  by  their  cries,  the  attention  of  two  Indians  on 
the  main  shore.  These,  seeing  the  situation,  hastened  to  report 
it  to  the  commandant  at  Fort  Niagara. 
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'^He  caused  four  poles  to  be  shod  with  sharp  irons.  Ajb  the 
waters  that  ran  by  the  Island  were  then  shallow,  two  Indians  took 
upon  them  to  walk  thereto  by  the  help  of  these  poles,  to  save 
the  other  poor  creatures,  or  perish  in  the  attempt.  They  took 
leave  of  their  friends  as  if  they  were  going  to  death.  Each  had 
two  poles  in  his  hands  to  set  to  the  bottom  of  the  stream  to 
keep  them  steady.  So  they  went  and  got  to  the  Island,  and 
having  given  poles  to  the  two  poor  Indians  there,  they  all  re- 
turned safely  to  the  main  shore.  Those  two  Indians  who  in  this 
above  mentioned  manner  were  first  brought  to  this  Island  are 
still  alive.    They  were  nine  days  on  the  Island." 

"  Now,  since  the  road  to  this  island  has  been  found,  the  In- 
dians go  there  often  to  kill  deer,  which  have  tried  to  cross  the 
river  above  the  falls  and  were  driven  upon  this  island  by  the 
stream."  But,  Kalm  adds,  "  If  the  king  of  Prance  were  to  give 
me  all  Canada,  I  would  not  venture  to  go  to  this  island;  and 
were  you  to  see  it.  Sir,  I  am  sure  you  would  have  the  same  senti- 
ment." Kalm  also  in  this  letter,  makes  the  first  mention  I  find 
anywhere  of  small  islands  adjacent  to  Goat  Island,  saying, 
''  On  the  west  side  of  this  island  are  several  small  islands  or 
rocks  of  no  consequence." 

Another  account  of  evidently  this  same  story,  tells  how  the 
rescuers  were  provided  by  the  blacksmith  at  Fort  Niagara,  with 
long  stilts  shod  with  iron  points,  on  these  they  walked  to  the 
Island,  carrying  two  extra  pairs  of  stilts,  and  all  four  Indians 
*'  stilted  "  back  to  safety.  While  the  inventor  of  this  last  story 
avoided  the  incongruity  of  having  men  walk  on  foot  across  a 
channel  where  the  water  now  at  least  is  ten  or  twelve  feet  deep, 
his  stilt  story  is  almost  as  absurd. 

Later  on  a  traveler  heard  the  story  in  this  way:  "  By  making 
long  bark  ropes  and  carrying  them  a  considerable  distance  op 


the  streamy  they  succeeded  in  floating  one  end  against  the  Island 
by  which  means  they*  were  enabled  to  rescue  the  poor  wretchcis 
from  certain  death."  The  inventor  of  this  story  evidently  did 
not  know  that  the  current  would  carry  the  end  of  the  rope  away 
from,  not  towards,  Goat  Island.  In  1759  the  English  captured 
Fort  Niagara  and  secured  complete  control  of  all  this  section. 
In  1763  the  Senecas  planned  and  executed  the  Devils  Hole  mas- 
sacre, from  which  only  one  man  of  the  English  escort  escaped, 
John  Stedman  by  name.  Amid  a  shower  of  bullets  and  arrows 
he  spurred  his  horse  and  dashed  in  safety  to  Fort  Schlosser, 
nearly  five  miles  away.  He  subsequently  claimed  that  the 
Benecas,  marvelling  at  his  escape,  and  believing  the  Great  Spirit 
had  given  him  a  charmed  life,  gave  him  all  the  land  between  the 
Niagara  river  and  the  line  of  his  flight,  some  five  thousand  acres 
in  all.  The  Senecas  do  not  appear  to  have  paid  any  attention 
to  his  claim,  although  during  his  lifetime  Stedman  seems  to 
have  occupied  unmolested,  such  lands  in  his  claimed  grant  as 
he  chose,  but  only  a  small  part  thereof.  -  When  his  descendants 
set  up  their  claim,  under  this  Seneca  grant,  they  could  produce 
no  deed  nor  proof  of  one.  They  claimed  that  Stedman  gave  the 
deed  to  Sir  William  Johnson  for  safe  keeping,  and  that  it  was 
destroyed  when  Sir  William's  residence,  Johnson  Hall,  was 
burned. 

They  kept  up  the  fij^ht  until  about  1823,  when  the  State  of 
New  York,  after  their  claim  had  been  declared  worthless,  ejected 
them  from  such  lands  as  they  occupied  under  the  claim. 

In  1764,  at  the  great  treaty  held  at  Fort  Niagara,  between 
Great  Britain  and  nearly  all  the  Indian  tribes  of  North  America, 
Sir  William  Johnson  obtained  for  England  from  the  Senecas  all 
the  land  along  the  Niagara  river,  four  miles  wide,  averaging  two 
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miles  In  width  on  each  side  thereof,  from  Lake  Ontario  to  Lake 
Erie.  The  diplomatic  Senecas  specially  excepted  from  this  grant 
all  the  islands  in  the  river. 

Only  the  year  before  that  nation  had  attacked  the  English, 
in  the  Devils  Hole  Massacre,  and  had  then  been  obliged  to  sue 
to  Sir  \Yilliam  Johnson  for  peace  and  reconciliation.  And  even 
at  this  great  treaty  gathering  they  had  not  kept  their  promise 
to  him  of  being  present,  and  had  come  to  it  only  after  he  had 
arrived  at  the  fort  and  finding  them  unrepresented,  had  sent 
a  special  messenger  to  them  and  threatened  to  send  Bradstreet's 
army  to  punish  them  if  they  did  not  at  once  appear  and  fulfil 
their  former  promises.  These  they  had  just  fulfilled,  and  now 
they  b'egged  Sir  William  Johnson  personally  to  accept  from  them 
all  the  islands  in  the  Niagara  river  "  as  a  token  of  their  regard 
tor  him,  and  in  remembrance  of  the  trouble  they  had  from  time 
to  time  given  him." 

Johnson's  influence  with  the  Indians  was  unbounded,  he  had 
been  married  to  a  sister  of  the  great  Mohawk  warrior  Brant, 
he  was  England's  Indian  agent,  and  so  far  as  dealing  with  In- 
dians of  all  tribes  was  concerned,  he  was  the  most  influential 
white  man  (hat  ever  trod  the  continent  of  North  America.  Such 
a  man's  friendship  was  worth  having  at  any  time,  especially  to 
the  Senecas  at  that  time,  even  if  paid  for  by  the  gift  of^many 
islands.  Goat  Island  included. 

Sir  William  Johnson  accepted  the  proffered  gift,  fearing  a 
loss  of  influence  with  the  Senecas  if  he  refused.  But  the  Eiig- 
lish  military  law  of  that  period  forbade  officers  to  accept  pres- 
ents, and  certainly  in  cases  of  gifts  of  land,  which  could  not  be 
kept  secret,  the  law  was  obeyed.  So  Sir  William  at  once  pre- 
sented all  these  islands  to  the  English  Crown. 


No.  40.]  101 

And  thus  in  17G4,  this  wondrous,  though  as  yet  unnamed 
Island,  passed  from  the  possession  of  the  Seneeas  and  into  the 
possession  of  the  Crown  of  England. 


SOVEREIGN   OWNERSHIP. 

1764—1816. 

In  1764  there  came  to  Fort  Niagara,  in  Bradstreet's  army,  in 
the  British  service,  a  man  destined  in  after  years  to  be  a  con- 
spicuous figure  in  Colonial  history,  Israel  Putnam.  He  was  lien- 
tenant-colonel  of  a  Connecticut  regiment,  and  tradition  says  that 
during  the  month  that  Bradstreet's  army  lay  encamped  at  that 
fort  he  visited  Goat  Island  on  a  wager;  being  the  first  white  man 
to  set  foot  thereon.  A  long  rope  was  fastened  to  a  boat,  its  other 
end  being  secured  on  the  shore,  and  it  was  paid  out  as  the  boat 
was  swiftly  paddled,  by  its  Indian  guides,  to  the  Island.  The 
boat  and  its  occupants  were  later  hauled  back  to  the  mainland. 
The  story  in  itself  is  by  no  means  improbable,  for  it  is  easily  pos- 
sibly to-day  to  go  to  Goat  Island  by  boat,  staii:ing  well  up  stream 
and  keeping  over  the  bar  that  extends  far  easterly  from  the 
Island,  and  it  has  been  vovy  freqnenily  don(*  during  the  pafc>t  100 
years^  Sterlnian,  refeired  to  later  on,  is  reported  to  have  gone 
to  the  Island  on  horst^baek,  and  by  swimming  his  horse  out  to  the 
sandy  bar  well  up  stream  and  letting  the  animal  walk  to  the 
Island  on  the  bar,  on  which  the  water  ie?  always  shallow,  it  might 
easily  be  accomi^lished.  It  is  much  more  than  probable,  how- 
ever, that  wliite  men  had  been  on  the  Island  before  1764. 

In  1768,  an  Knglit?h  olllcer.  Lieut.  Wm.  Pierie,  then  stationed 
at  that  same  fort,  made,  from  the  Canadian  i<ide,  a  sketch  of  Niag- 
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ara  Falls,  which  was  engraved  and  issued  the  next  year.  While 
containing  inaccuracies,  this  view  of  the  Falls  stood  forth  to  the 
world  as  the  first  picture  of  them  ever  published  that  had  the 
merit  of  approximate  truthfulnesfi  of  delineation,  and  at  the  same, 
time  any  artistic  pretentions. 

Prior  to  1770  John  Stedman,  before  referred  to,  as  claimini^ 
under  a  deed  from  the  Senecas  all  the  land  on  the  American  side 
near  Niagara  Falls,  had  construed  this  claim  so  as  to  incladfr 
Goat  Island,  and  had  cleared  a  portion  of  the  upper  end  thereof 
and  raised  thereupon  a  fine  crop  of  turnips.  In  the  fall  of  that 
year  he  placed  on  the  Island  a  number  of  animal<s,  among  thenot  a 
male  goat.  Hie  expressed  object  in  putting  these  animals  there 
was  to  get  them  out  of  the  reach  of  the  bears  and  wolves  which 
then  prowled,  practically  unmolested,  about  his  home  on  the  main 
shore,  some  two  miles  further  up  stream.  That  winter  was  a 
very  severe  one.  Why  he  left  the  animals  uncared  for  is  un- 
known, but  by  spring  all  but  the  goat  were  dead. 

His  tenacity  of  life  gave  his  name  to  his  Island  prison,  and 
Goat  Island  it  has  been  called  ever  since.  Whether  the  goat  died 
on  the  Island  is  not  known.  So  thoroughly  has  this  name  become 
attached  to  the  Island  that  it  would  seem  impossible  now  to 
change  it,  were  it  so  desired,  which  it  is  to  be  hoped  it  will  not 
be.  In  1819,  when  the  Conlmi<^sioners  under  the  treaty  of  Ghent 
were  engaged  in  determining  the  boundary  line  between  the 
United  States  and  Canada,  Gen.  Porter,  out*  of  the  Commissioners, 
and  also  an  owner  of  Goat  Island,  jjroposed  to  call  it  '*  Iris 
Island,''  and  it  was  so  designated  in  tlu^  minutes  of,  and  on  the 
maps  published  by,  the  Coniniissiouc^rs. 

But  the  traveling  public  of  the  world  would  have  none  of  it; 
Goat  Island  it  was;  Goat  Island  it  should  remain.     So  they  called 
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it;  BO  they  continued  to  call  it;  and  so  it  is  known  even  until  to- 
dajy  in  literature  and  in  cartography;  and  that  is  why  the  title 
of  this  pamphlet  reads,  not  "  Iris  Island,"  but  "  Goat  Island." 

At  the  close  of  the  Revolution,  in  1783,  by  the  treaty  of  Parifl, 
England  relinquished  all  claim  over  her  American  colonies,  and 
their  lands.  Thus  Ooat  Island  passed  into  the  possession  of  the 
State  of  New  York.  That  treaty  provided  that  the  line  of  division 
between  Canada  and  the  United  States  should  run  ''along  the 
middle  of  the  communication  [between  Lake  Erie  and  Lake  On- 
tario] into  Lake  Erie." 

"Under  this  wording  the  State  of  New  York  most  naturally 
claimed  Ooat  Island,  and  subsequently  the  Commissioners,  under 
the  treaty  of  Ghent,  fixed  the  following  boundary  line  at  this 
point,  which  is  still  in  force:  "  Thence  [from  a  point  in  Lake  On- 
tario opposite  the  mouth  of  the  Niagara  river]  to  and  up  the 
middle  of  the  said  river  to  the  Great  Falls;  thence  up  the  Falls 
through  the  point  of  the  Horseshoe,  keeping  to  the  west  of  Iris 
or  Goat  Island,  and  of  the  group  of  small  islands  at  its  head," 
thus  fully  sustaining  New  York's  contention.  It  was  not  until  a 
year  and  a  half  after  the  signing  of  the  treaty  of  Ghent,  which 
was  signed  March  24,  1814,  that  the  State  of  New  York  parted 
with  the  title  to  Goat  Island;  and  not  until  1822  that  the  Com- 
missioners under  said  treaty  signed  their  decision  and  thus  fixed 
our  northern  boundary  line. 

It  is  also  certain,  with  the  large  English  garrison  at  Fort 
Niagara  from  1759  until  after  the  Revolution,  and  even  until 
1796  (until  which  date  England  held  Fort  Niagara)  that  many 
adventurous  Englishmen  visited  Goat  Island,  and  of  this  we  have 
more  substantial  proof  than  we  have  of  the  earlier  visits  of 
Frenchmen. 
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Isaac  Weld,  who  visited  the  Falls  in  1 796,  says,  "  The  Commo- 
dore of  the  King's  vessels  on  Lake  Erie,  who  had  been  employed 
on  that  lake  for  upwards  of  thirty  years,  informed  me  that  when 
he  first  came  into  the  country  [that  would  be  in  1776],  it  was 
a  common  practice  for  young  men  to  go  to  the  island  in  the 
middle  of  the  Falls;  that  after  dining  there  they  used  frequently 
to  dare  each  other  to  walk  into  the  river  towards  certain  large 
rocks  in  the  midst  of  the  rapids  not  far  from  the  edge  of  the 
Falls;  and  sometimes  to  proceed  through  the  water  even  beyond 
these  rocks.  No  such  rocks  are  to  be  seen  at  present;  and  were 
a  man  to  advance  two  yards  into  the  river  from  the  island,  he 
would  be  inevitably  swept  away  by  the  torrent.'' 
"^  Chataubriand,  who  saw  the  Falls  in  1790,  says,  "  Between  the 
two  Falls  there  is  an  island,  hollow  underneath,  and  which  hangs 
with  all  its  trees  over  the  chaos  of  the  waves,"  thus  proving 
Hennepin's  statement  of  the  island  "  sloping  down." 

P.  Campbell,  in  1793,  relates  a  curious  fitory  about  the  Island 
haviug  been  so  "  overrun  with  rattlesnakes  that  it  was  dangerous 
for  a  person  to  walk  on  it  until  a  parcel  of  swine  were  put  on  it 
and  which  nearly  rooted  them  out." 

The  title  to  Goat  Island  was  not  involved  in  the  dispute,  at 
the  oomnienceinent  of  this  contury,  between  Massachusetts  and 
New  York  regarding  the  ownership  of  the  western  part  of  the 
latter  state. 

Judge  Augustus  Porter  first  visited  Goat  Island  in  1805,  going 
by  canoe.     lie  found  at  its  upper  end  the  clearing  of  a  few  acres 

made  many  years  before  bv  Stedman. 

»■   •  «• 

He  also  found  carved  on  the  trees  thereon  the  dates,  1769, 
1770,  1779,  17S;5;  which  is  jirettv  substantial  proof  of  visits  to 
the  Island  having  been  made  bv  Englishmen  as  before  claimed. 
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Of  course,  since  the  Island  was  bridged^  thousands  and  thou- 
sands have  visited  it;  so  that  an  early  date  now  readable  on  any 
tree  thereon,  may  have  been  Ccarved  by  a  visitor  of  much  more 
recent  years. 

In  1811  Augustus  Porter,  in  behalf  of  his  brother  and  himself, 
applied  to  the  State  of  New  York  for  the  purchase  of  the  Island. 
His  petition  read  as  follows: 

"  To  the  Honorable  the  legislature  of  the  State  of  New  York, 
in  Senate  and  Assembly  convening;  the  petition  of  the  subscriber 
humbly  showeth,  that  your  petitioner  is  an  inhabitant  of  the 
town  of  Cambria,  in  the  County  of  Niagara.  That  his  place  of 
residence  is  surrounded  by  a  large  body  of  unsettled  lands,  which 
are  likely  to  remain  so  for  a  long  time,  which  afford  a  shelter 
for  wolves  and  other  wild  animals,  owing  to  which  the  raising  of 
sheep  is  rendered  extremely  difficult.  That,  in  the  Niagara  river, 
directly  opposite  to  the  residence  of  your  petitioner  there  is  a 
48mall  island  owned  by  the  i)e<)ple  of  the  State,  called  Goat  island, 
containing  as  your  petitioner  believes,  about  100  acres,  where 
sheep  might  be  with  great  safety  kept.  Your  petitioner  there- 
fore prays  that  your  honorable  body  will  pass  a  law  authorizing 
the  commissioners  of  the  land  oHice  to  sell  to  your  petitioner 
this  said  island  at  a  fair  pri(^e,  to  be  determined  by  appraisal,  or 
in  such  other  wav  as  vour  honorable  bodv  in  vour  wisdom  may 
deem  propter,  and  your  petitioner  v»'ill  ever  pray. 

augu.stUkS  porter." 

February  23,  1811. 

The  i>etition  was  refcM'red  to  the  Surveyor  (leneral,  who  re- 
I>orted  as  follows:  *' The  surveyor  general,  on  the  petition  re- 
8[>ectfully  rej)orts,  that  the  petitionee  is  settled  oii  the  shore  of 
the  Niaraga  river  opposite  to  an  island  of  about  100  acres  called 
Goat  island,  which  he  is  d(»sirous  of  obtaining  for  the  purpose 
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of  keeping  sheep  free  from  wolves  and  other  wild  animals,  which 

on  account  of  the  country  it  is  difficult  to  do.    This  island  is 

about  7  chains  from  the  east  shore,  with  its  lower  end  butted 

on  the  precipice  over  which  the  Niagara  river  falls  at  the  great 

Cateract.    On  account  of  the  great  velocity  of  the  current  which 

descends  to  the  island  and  sweeps  its  sides^  the  passage  to  and 

from  it  is  difficult  and  considered  so  dangerous  that  few  have 

attempted  it.    The  petitioner,  however,  thinks  that  by  means 

of  projections  from  the  shore  he  can  lessen  the  difficulty  and 

danger  of  the  passage,  and  is  willing  for  that  privilege  he  prays 

for,  to  pay  the  Senate  a  reasonable  addition  to  what  he  appraised 

as  its  fair  value.     From  the  circumstances  stated  it  must  be 

evident  that  the  value  of  the  island  must  very  materially  depend 

on  its  being  an  appendage  to  the  estate  on  the  shore  directly 

opposite  it.    Should  the  T^egislature  judge  proper  to  authorize  a 

grant  of  it  to  the  petitioner,  it  ought  to  be  with  the  proviso  that 

the  Indian  title  to  it  be  first  extinguished. 

Respectfully, 

SIMEON  DE  WITT.- 
February  22,  1811. 

It  would  ai)pear  from  tlio  dates  that  the  Surveyor  General  had 
made  out  a  not  unfavorable  report  on  the  petition,  the  day  before 
the  latter  was  signed. 

The  Legislature  d(»clined  to  authorize  the  sale  however,  stat- 
ing as  its  reason  that  it  expected  to  use  the  Island  itself,  erecting 
thereon  in  the  near  future  either  a  State  prison  or  a  State 
arsenal. 

Judge  Porter  still  kept  on  raising  sheep,  and  still  wanted 
Goat  Island,  and  h(»  finally  outwitted  the  State,  and  obtained  it. 
In  1S14  he  found  out  that  Samuel  Sherwood,  a  prominent  lawyer, 
owned  an  instrument  called  a  **  lioat/'  given  to  him  by  the  State 
ot  New  York,  in  consideration  of  a  failure  of  title  to  some  lands 
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he  had  purchased  of  it.  This  "  float "  authorized  the  bearer  to 
locate  200  acres  on  any  of  the  unsold  or  unappropriated  lands 
of  the  Commonwealth.  For  himself  and  his  brother,  Augustus 
Porter  bought  this  instrument  from  Sherwood,  and  with  it  duly 
assigned  and  attested,  he  started  east.  As  soon  as  the  stagecoach 
could  land  him  in  Albany,  he  hastened  to  the  office  of  the  Land 
Commissioners,  and  stepping  up  to  the  desk  laid  down  the  ^'float/^ 
remarking,  perhaps  in  a  tone  of  exultation,  "  There,  damn  it,  I 
want  Ooat  Island;"  stating  at  the  same  time  that  he  located  a 
Bufficient  acreage  of  the  float  to  cover  that  and  the  adjacent 
islands. 

He  got  them,  but  necessary  formalities  took  nearly  two  years. 
In  October,  1815,  the  necessary  survey  was  completed,  and  it  was 
only  a  few  weeks  before  that  the  State  extinguished  the  Indian 
title  to  the  islands,  and  could  give  a  good  title  to  them.  This 
cession  from  the  Senecas  was  dated  at  Buffalo  September  12th, 
1815,  and  under  it  these  Indians  reserved  the  right  of  "hunting, 
fishing,  and  fowling  in  and  upon  the  waters  of  the  Niagara  river 
and  of  encamping  on  the  said  islands  for  that  purpose,"  which 
rights,  in  law,  did  they  care  to  exercise  them,  the  Senecas  still 
possess.  The  compensation  paid  by  the  State  of  New  York  to 
the  Senecas  for  the  cession  of  all  the  islands  in  the  Niagara 
river  within  the  jurisdiction  of  the  United  States  (which  included 
Goat  Island)  was  $t,()(M)  in  cash  and  ?1,500  a  year  in  perpetuity. 

It  was  not  until  November  10th,  181G,  that  Daniel  D.  Tompkins, 
Governor  of  the  State  of  New  York,  signed  the  "  patent  "  or  deed, 
transferring  these  islands  to  Augustus  Porter,  of  which  inter- 
esting document  (now  in  the  possession  of  the  author)  a  copy 
is  given  in  this  pamphlet.  Augustus  Porter  at  once  deeded  a  half 
interest  in  the  Goat  Island  group  to  his  broth(»r.  Gen.  Peter  B. 
Porter. 


PRIVATE  OWNERSHIP. 

1816—1885. 

The  Porter  brothers  immediately  made  arrangements  to  get  a 
bridge  to  Goat  Island,  and  in  the  spring  of  1817  a  wooden 
structure  (of  which  a  reproduction  ifi  given)  was  erected,  at  a 
point  some  50  rods  up  stream  from  the  present  bridge.  When  it 
was  completed  every  visitor  to  Niagara  was  glad  to  pay  toll  in 
order  to  get  on  to  the  Island,  and  by  the  end  of  the  year  1817  it 
was  evident  that  Goat  Island  was  worth  more  as  a  pleasure 
resort  than  it  ever  could  be  worth  as  a  sheep  pasture. 

So  the  proverbial  idea  of  separating  the  sheep  from  the  goats 
(in  this  case  putting  the  sheep  on  the  Island  and  leaving  the 
goats  on  the  mainland)  was  abandoned.  The  small  island  above 
this  first  bridge,  shown  in  the  engraving,  if  it  ever  existed,  has 
long  since  be(»n  waslied  away. 

So  bold  was  this  enterprise  of  bridging  the  rapids  considered, 
that  years  aftirwards  MiU-^raret  Fuller  Ossoli  suggested  that  the 
(ireat  Sjurit  of  Xiajrara  "had  punished  General  Porter's  temerity 
with  deafiH'Ss,  wliicli  must  have  come  upon  him  when  he  sunk  the 
first  stone  into  th(»  rapids." 

The  heavy  masses  of  ice  coming  down  the  river  in  the  early 
months  of  ISIS  struck  aj^ninst  the  unjirotected  piers  of  the  bridge 
with  such  force  as  to  cnry  th<*ni  awny.  Promjjtly  with  the  com- 
ing of  spring,  ISls,  the  Porter  brotluM-s  erected  a  second  but  a 
more  substantial  wooth-n  bridge.  They  seh-cted  a  site  further 
down  stream  and  built  it  from  thi^  mainland  to  Bath,  or  as  it  is 
now  called  dreen  Island,  and  from  that  island  they  built  another 
bridge  to  <H)at  Islinul.  These  were  built  on  the  sites  of  the 
pres(»nt  bridges,  tlieir  builders  corrertly  assuming  that  by  reason 
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of  the  descent  of  the  river  over  the  rocks,  in  the  space  between 
the  destroyed  and  the  new  structure,  the  huge  cakes  of  ice  would 
be  so  broken  up  that  comparatively  little  damage  would  be  done 
to  the  new  piers. 

These  two  bridges  (a  cut  of  the  one  leading  from  Green  Island 
to  the  main  shore  is  given)  with  ordinary  repairs  stood  till  1855, 
when  they  were  replaced  by  the  iron  structures  that  to-day  af- 
ford access  to  the  Island. 

In  reply  to  the  oft  asked  question  how  were  these  bridges 
built,  let  me  answer;  two  giant  trees  about  80  feet  long  were 
felled  in  the  vicinity,  and  hewed  square  on  two  opposite  sides. 
A  level  platform,  protected  on  the  river  side  by  cribbing,  was 
built  on  the  main  shore.  The  two  logs,  parallel  and  some  8  feet 
apart,  were  laid  on  rollers,  and  with  their  shore  ends  heavily 
weighted  with  stone,  were  pushed  out  over  the  rapids.  On  each 
log  a  man  walked  out  to  the  end,  carrying  with  him  a  sharp  iron 
pointed  staff.  A  crevice  in  the  rocky  bed  of  the  river  having 
been  found  under  the  end  of  each  of  these  logs,  the  staff  w^as 
driven  down  into  it,  and  to  it  the  end  of  the  log  was  tirmly 
lashed.  Plank  were  then  nailed  on  these  logs^  and  on  this  bridge 
stones  were  dragged  out  and  laid  in  a  pier,  around  these  staves 
and  under  the  end  of  either  log,  until  a  rocky  foundation  sup- 
ported both  timbers.  Each  succeeding  span  was  then  built  in  a 
like  manner.  While  the  bridge  was  in  process  of  construction. 
Red  Jacket,  the  famous  Seneca,  was  on  the  bank  an  interested 
spectator.  As  the  first  span  was  successfully  completed,  and 
the  erection  of  the  bridge  thus  assured,  some  one  asked  him  what 
he  thought  of  it.  Rising  majestically,  and  drawing  his  blanket 
close  about  him,  he  muttered:  "Damn  Yankee,'-  and  stalked  away. 

Thns  Goat  Island  was  accessible  to  the  public;  and  in  1818, 
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^n  the  completion  of  the  bridge,  was  made  the  first  road  arooBd 
it  On  the  western  and  sonthem  sides  of  the  island  it  was  built 
ont  beyond  the  upper  edge  of  the  land  of  to-day;  for  since  that 
date  some  four  rods  in  width  on  the  western  side  and  nearly  10 
roads  in  width  on  the  western  half  of  the  southern  side  of  the 
Island  havo  been  washed  away. 

Here  on  the  '^Island  of  Iris,  at  the  Falls  of  Niagara,  Friday,  the 
4th  day  of  June,  1819"  (so  read  the  minutes),  when  their  surrey 
had  n^ached  the  mouth  of  the  Niagara  river,  met  Gen.  l^eter  B. 
Port^T,  con^missioner  on  the  part  of  the  United  States  of 
America,  and  John  Ogilby,  commissioner  on  the  part  of  hia 
Brittanic  Majesty  under  the  treaty  of  Ghent,  with  their  secre- 
tary and  attendants,  in  regular  session.  Among  other  things 
accomplished  at  this  session,  they  resolved  'Hhat  on  the  arriyal 
of  the  surveyors,  who  were  daily  expected  from  Lake  OntariOi 
where  they  had  been  engaged  in  completing  some  unfinished 
business  of  last  year,  they  proceed  to  the  survey  of  the  Niagara 
river  and  its  islands  and  on  the  comploiicni  thcireof  continue  the 
48urvey  of  the  [boundary]  line  between  the  United  States  and 
€anada." 

Among  the  illustrious  visitors  to  the  island  in  1825  came  the 
Marquis  of  Lafayette,  then  the  guest  of  the  United  States;  who 
after  a  delightful  walk  of  two  hours  left  the  Island,  which  ap- 
peared to  him  "like  an  aerial  garden  sustained  by  clouds  and 
surrounded  by  thunder,''  regretting  "that  its  distance  from 
France  would  not  permit  him  to  purchase  it  as  it  would  make  a 
delightful  residence." 

Lafayette's  secretary,  M.  La  Vasseur,  added  to  his  account  of 
the  visit  "The  surrounding  currents  of  water  offer  an  incalcalable 
moving  power  for  machinery,  which  might  be  easily  applied  to 
all  sorts  of  manufactories." 
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The  ownerff  of  the  Inland  were  then  power  users  and  power 
developers,  but  were  opposed  to  any  such  uses  of  this  Island. 
They  did  develop  power  and  erect  mills  on  the  madn  shore;  and 
the  one  mill  (a  paper  mill)  whose  erection  was  later  permitted  on 
one  of  the  smaller  islands,  was  allowed  solely  to  enable  one  of 
the  sons  of  Augustus  Porter  to  start  in  business. 

About  1826  a  few  deer  (which  had  been  plentiful  in  the  vicin- 
ity) were  placed  on  the  Island,  but  the  visitors  of  that  day  took 
such  a  delight  in  chasing  them  that,  in  their  fright  the  animals, 
one  by  one,  fled  into  the  river  and  were  carried  over  the  falls. 
The  great  attraction  on  the  Canadian  side  at  this  time  was  Table 
Bock,  a  projecting  ledge  just  at  the  edge  of  the  Horsecihoe  Fall, 
and,  as  an  offset  to  that,  in  1827  a  bridge  was  built  from  Goat 
Island  out  to  what  is  now  known  as  Terrapin  Rock.  It  was 
about  300  feet  long,  and  the  end  of  the  bridge  projected  about  10 
feet  beyond  the  edge  of  the  falls,  forming  an  absolutely  unique 
and  dangerous  point  of  observation.  The  heavy  timbers  of  the 
bridge  projected  out  some  feet  beyond  the  end  of  the  bridge 
itself. 

The  next  attraction  built  on  the  Island  was  the  Biddle  Stairs, 
enabling  people  to  reach  the  slope  below  the  island.  They  were 
erected  in  1829,  at  the  suggestion  of  Nicholas  Biddle,  of  United 
States  Bank  fame,  and  be  contributed  a  j)art  of  the  expense  of 
their  erection.  These  stairs,  after  a  period  of  00  years  of  unin- 
terrupted use,  still  afford  the  only  moans  of  descent  to  the  debris 
elope  below  and  to  the  Cave  of  the  Winds. 

Soon  after  their  erection  in  the  same  year,  there  appeared  at 
l^iagara  that  man  whose  name  is  yet  a  synonym  of  high  jumping, 
Sam  Patch.  The  cliff  of  Goat  Island  appealed  to  him  and  his  en- 
treaties gained  him  permission  to  erect  on  the  slope  below  the 
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Island  and  north  of  the  Biddle  Stairs,  a  platform  from  which  he 
made,  successfully,  two  leaps,  95  feet  high,  into  the  deep  waters 
below.  The  platform  from  which  he  jumped  was  supported  by 
(and  also  reached  by)  two  enormous  ladders  whose  lower  ends 
rested  upon  the  huge  rocks  at  the  waters  edge,  the  ladders  them- 
selves leaning  far  out  over  the  waters.  Their  upper  ends  were 
fastened  by  ropes  to  the  top  of  the  rocky  slope  on  which  the 
lower  end  of  the  Biddle  Stairs  rest.  Midway  of  their  length 
they  were  also  fastened  to  the  bank  by  ropes.  Guy  ropes,  ex- 
tending respectively  up  and  down  stream,  kept  the  ladders  from 
swaving  siflewavs. 

In  the  same  year  there  came  to  Niagara  Capt.  Basil  Hall,  of  the 
Roval  British  Navv;  an  extensive  traveller  and  a  voluminous 
writer.  He  admired  and  criticized  Niagara;  wrote  learni*dly  and 
entertainingly  about  the  pressure  of  the  atmosphere  behind  the 
sheet  of  water,  and  left  in  his  works  his  approbation  of  the  de- 
cision of  the  owners  of  the  Irlaiid  to  relain  it  in  it«  natural  state; 
and  also  took  credit  that  his  expressed  views  in  favor  of  this 
course  "may  have  contributed  in  some  degree  to  the  salvation  of 
the  most  interesting  spot  in  all  America." 

The  same  summer  there  appeared  at  Niagara  that  remarkable 
stranger.  Francis  Abbott,  whose  name  will  always  be  associated 
with  this  locality,  as  '*  The  Hermit  of  the  Falls."  Young, 
learned,  cultivated,  and  versed  in  the  arts,  he  sought  solitude 
and  communion  with  nature.  English  relatives  supplied  him 
with  ample  money  for  his  simple  needs.  Intending  on  his  arrival 
to  spend  a  week  here,  he  passed  the  remaining  year  and  a  half  of 
his  life  close  to  the  great  Cataract.  He  wanted  to  build  a  cabin 
on  the  first  Sister  Island  which  he  proposed  to  reach  by  means  of 
a  drawbridge,  but  to  this  the  owners  of  the  Island  could  not 
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consent.  Obtaining  permission  to  occupy  an  unused  hut  that 
stood  on  the  north  easterly  side  of  Croat  I(?land,  he  lived  there  for 
a  year  in  solitude,  eave  for  his  dog  and  his  eat;  preparing  his 
own  meals,  writing  much,  but  promptly  destroying  ever^'thing 
that  he  wrote,  playing  often  on  his  flute  and  guitar;  at  all  hours, 
but  chiefly  at  night,  when  he  would  meet  no  human  being,  walk- 
ing about  the  Island.  lie  bathed  daily,  the  year  around,  in  the 
river,  usually  in  the  pool  below  the  little  fall  between  Goat  Island 
and  the  first  Sister  Island,  which  thus  has  rec(»ived  the  name  of  the 
"  Hermit'fi  Cascade."  On  the  timbers  that  projected  out  beyond 
the  edge  of  the  bridge  at  Terrapin  Rock,  and  which  extended  out 
even  over  the  gulf,  he  would  venture,  walking  rapidly  right  out 
to  the  end,  and  then  turning  quickly  and  fc^arlese^ly,  retrace  his 
steps.  From  the  ends  of  these  timbers  he  would  hang  by  his 
hands,  his  body  suspended  in  mid-air  over  the  abyss,  exhibiting 
absolute  fearlessness  and  strength  of  will. 

The  increasing  number  of  visitors  induced  him  to  leave  the 
Island,  and  to  occu]>y  a  hut  on  the  mainland.  Here  he  lived  for 
six  months,  and  one  morning  wa^  drowned  whih*  bathing  near  the 
foot  of  the  American  fall.  He  is  buried  in  the  cemetery  at  Niag- 
ara Falls;  and  his  life  remains  as  a  wonderful  example  of  the  all- 
pervading  influence*  that  Nature  at  Niagara  can  c^xert  on  an  over- 
sensitive soul. 

In  the  winter  of  this  same  year,  a  remarkable  one*  in  the  Island's 
history,  it  is  staled  that  the  cold  was  so  intense,  and  the  ice  in 
the  river  and  in  the  rajiids  above  so  thick,  that  persons  were  able 
to  cross  to  Cioat  Island  without  using  the  bridges;  a  remarkable 

* 

fact,  if  true,  and  a  condition  which  Nature  has  never  vouchsaf(»d 
us  since;  although  during  the  intervening  S(»venty  years  there 
have  been  some  remarkably  cold  periods,  notably  in  recent  years, 
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in  1874  and  1896.  In  the  latter  year,  save  for  one  wide  break, 
over  the  deepest  channel,  a  solid  mass  of  ice  accumulated,  below 
the  bridge  to  Oreen  Island,  and  between  the  main  shore  and  the 
smaller  inlands  and  Goat  Island,  on  which  many  persons  walked 
daily  for  nearly  a  week.  And  one  man  drove  one  afternoon  from 
Bath  Island  down  almost  to  the  edge  of  the  American  Fall. 

In  1833  was  built  of  the  stones  of  this  immediate  vicinity  the 
Terrapin  Tower,  close  to  the  edge  or  brink  of  the  Horee  Shoe  Fall 
and  quite  a  distance  out  from  the  Island.  This  tower  was  the  one 
objective  point  of  all  visitors,  the  Mecca  of  all  pilgrims.  Of 
rude  architectural  design  and  construction,  it  stood  for  over 
forty  years,  a  unique  and  not  inharmonious  adjunct  to  the  fj^reat 
Cataract. 

As  the  old  Terrapin  bridge  was  replaced  with  the  present  strac- 
ture  a  few  years  afterwards,  and  as  elderly  visitors  of  to-day 
regret  the  disappearance  of  the  old  tower,  a  landmark  of  a  past 
generation,  I  reproduce  an  old  engraving  of  them  as  they  were 
in  1834. 

Familiar  as  the  trip  to-day  is  to  many  visitors,  the  first  entrance 
of  the  Cave  of  the  Winds,  or  ^Eolus's  Cave,  aa  it  was  first  called, 
on  July  15,  1834,  marked  an  epoch  at  Niagara.  For  several  years 
before  that  date  visitors  had  i)enetrated  a  few  feet  behind  the 
sheet  of  water  below  Table  Rock  on  the  Canadian  side,  but  the 
passage  behind  the  small  sheet  of  water  that  flowed  between 
Goat  and  Luna  islands,  and  out  beyond  amidst  the  waters  dash- 
ing and  plunging  in  the  sunlight,  and  the  journey  from  rock  to 
rock,  and  over  rushing  torrents,  in  front  of  this  fall  and  back  to 
Goat  Island,  was  a  new  trip,  with  new  sensations  and  new  views. 
The  trip  is  an  experience  which  has  been  extolled  by  all  who  have 
ever  enjoyed  it,  and  it  is  a  trip  whose  attractiveness  has  not 
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been  dimmed,  but  has  increased,  as  the  years  have  gone  by;  for  the 
rushing,  eddying  spray  and  the  sheets  of  water  driven  with  great 
force  against  the  face  of  the  cliff  have  year  by  year  eaten  into  the 
rocky  back  of  the  cave,  making  it  larger  and  more  wonderful 
with  each  succeeding  summer. 

On  March  29,  1848,  "  for  that  day  only,"  persons  walked  In 
the  bed  of  the  rocky  channel  of  the  American  rapids  between  Goat 
Island  and  the  mainland  and  from  Goat  Island  out  in  the  bed  of 
the  main  channel  towards  Canada.  But  the  river  was  not  ice 
bound;  its  flow  was  diminished,  not  entirely  cut  off,  its  supply 
at  Lake  Erie  having  been  temporarily  blocked.  Lake  Erie  was 
then  full  of  floating  ice,  crowding  to  its  outlet,  the  source  of  the 
Niagara  river.  During  the  previous  afternoon  a  strong  north- 
east wind  had  driven  the  ice  back  into  the  lake.  During  the 
night  the  wind  veered  suddenly  and  blew  a  gale  from  the  west. 
Thifi  forced  the  ice  floe  sharply,  in  a  mass,  into  the  narrow  chan- 
nel or  source  of  the  river,  quickly  blocked  it  up,  and  the  still  ad- 
vancing ice  sealed  up  this  source  with  a  temporary  barrier,  pushed 
some  feet  into  the  air.  It  did  not  take  long  for  the  water  north 
of  this  barrier  to  drain  olY,  and  in  the  morning,  the  Niagara  river, 
as  men  knew  it,  "  was  not.-'  The  American  Falls  were  dry.  The 
Canadian  Falls  were  a  mere  ^shadow  of  their  former  selves,  a  few 
threads  or  streams  of  water  only  falling  over  the  edge.  People, 
fearful  every  moment  of  an  onrush  of  water  from  up  stream, 
walked  in  the  channels,  where,  up  to  that  time,"  the  foot  of  man 
had  never  trod,'^  and  wliere  it  lia.s  never  trod  since. 

The  roar  of  Niaj?ara  was  reduced  to  a  moan;  the  spray,  and 
therefore,  the  rainbows  disappeared.  All  day  this  phenomenon 
lasted,  but  by  ni^Mit  the  sun's  ravs  and  the  pressure  of  Lake 
Erie's  waters  had  made  inroads  on  the  icy  dam,  and  during  the 
night  the  barrier  was  swept  away.     By  the  next  morning  the 
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river  again  rusbed  by  in  its  might,  and  its  roar  once  more  pro- 
claimed tbat  Niagara  had  resumed  its  sway. 

In  1860  two  visitors  of  special  note  came  to  Niagara;  Blondin, 
the  man  of  iron  nerve,  and  Albert  Edward,  heir  apparent  to  the 
British  Throne.  The  former  wanted  to  stretch  a  rope  from  Goat 
Island's  southwestern  end  to  the  Canadian  shore  opposite,  and 
balance  pole  m  hand  to  cross  the  gorge,  where  the  column  of 
spray  might  envelop  him  in  its  folds  and  shut  him  out  of  the 
view  of  the  thousands  who  would  throng  the  banks  to  see  him 
risk  his  life.  But  Goat  Island's  owners  refused  to  be  parties  to 
such  an  exhibition,  and  Blondin  stretched  his  rope  across  the 
gorge  about  half  a  mile  below,  and  there,  in  the  presence  of  the 
Prince  of  Wales  on  one  occasion,  and  in  the  presence  of  multi- 
tudes of  people  on  others,  several  times  crossed  the  gorge  from 
side  to  side  in  safetv. 

New  8<*enes  of  great  beaut}'  were  opened  up  to  visitors  by  the 
erection  of  the  bridges  to  the  Three  Sister  Islands  in  1869;  but 
the  one  i»oint  of  vantage,  the  grand  old  Terrapin  Tower,  was 
needlessly  torn  down  in  187:^  in  order  that  it  might  not  prove  an 
advers(»  attraction  to  the  interests  of  a  company  which  \\cA 
bought  and  wrn*  about  to  feme  in  tiie  last  spot  of  land  on  the 
Anu»ri<"an  shon\  from  wliicli  a  near  vi<*w  of  tht»  Falls  could  be 
obtaini'd;  a  \ui\ul  which  so  long  as  it  nMuained  in  the  possessin 
of  the  owners  of  (Joat  Island  had  been  left  free  to  the  world. 
In  1877  th(»  id(»a  of  the  great  hydraulic  tunnel  had  been  matured 
by  Thomas  Evershed.  His  plan  and  proposition  was  to  have  Ibe 
outlet  of  this  tunnel  at  the  base  of  the  slope  directly  under  Goat 
Island,  extending  the  tunnel  eastwards  under  th(»  Island  and  tbi*n 
under  the  bed  of  the  river;  jilacing  the  mills  <m  the  main  shore 
and  connecting  their  wh(»elpits  with  the  main  tunnel  by  lateral 

tunnels. 
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The  passage  in  1870,  by  the  I^^gislaturo  of  the  State  of  New 
York,  of  the  preliminary  act  for  the  (»<!;tabli«hment  of  the  State 
Re8ervation  at  Niagara  precluded  the  adoption  of  that  route, 
and  necessitated  the  change  thereof  to  its  present  location,  a 
change  that  resulted  financially  to  the  benefit  of  the  gigantic  en- 
terprise. 

The  next  year  Leonard  Henkle  advanced  the  idea  of  generating 
an  electric  current  at  Niagara  that  should  supply  New  York  city 
and  intermediate  points  with  light  and  power.  A  balance  wheel, 
100  feet  in  diameter,  was  to  be  fastened  on,  and  parallel  to,  the 
face  of  the  Goat  Island  clill;  and  the  induction  coils,  composed 
of  miles  and  mih  s  of  wire  were  to  be  strung  across  the  gorge  be- 
twet»n  Goat  Island  and  the  Canadian  shore.  No  progress  was 
made  in  carrying  this  scheme  into  oiHM'atiou  and  the  establish- 
ment of  the  New  York  Resorration  has  rendered  its  consummar 
tion,  if  ever  feasible,  impossible. 

In  1885  an  international  sentiment  in  favor  of  State  owner- 
gihip  of  the  hind  inniKMliaU'ly  surrounding  the*  Falln,  an<l  rai)ids, 
and  their  restoration  to  a  state  of  nature,  and  ju'eservaticm  for 
all  time,  free  to  mankind,  took  tangible  form  in  the  purchase  by 
the  State  of  New  York,  undcT  its  power  of  eminent  d(miain,  of 
118  acres  of  land,  including  Goat  Island,  and  a  tract  of  land  along 
the  river  on  (he  American  short*.  Goat  Island  b(»ing  the  main 
feature  of  the  reservation. 

This  land  was  bought  uud(*r  appraisal,  J?5i!5,000  b(*ing  paid  for 
the  Goat  Island  grouj);  and  on  July  15,  1885,  all  the  property  so 
purchased  became  fre(*  forever  to  the  world. 

So  after  a  familv  ownership  of  nearlv  70  vears  the  direct  heirs 
of  the  original  purchasers  of  this  prof)erty  from  the  Stat(»,  ceded 
it  back  to  it.     Save*  for  the  om*  desecration  of  Bath  Island,  al- 
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lowed,  as  stated  before,  purely  for  family  reasone,  the  proi)erty 
was  returned  to  the  State  in  its  original  and  natural  condition. 
On  all  the  other  islands  the  owners  had  preserved  the  original 
forest  beauty. 

Since  1885  the  plan  has  been  to  consietently  restore,  on  the 
Beeervation,  the  natural  scenery.  On  Green  Island  all  traces  of 
the  old  mill  have  been  removed. 

And  thus  the  islands  remain,  as  nature  intended  them  to  be, 
and  as  they  are  destined  to  exist  for  all  time,  for  "a  thing  of 
beauty  is  a  joy  forever." 


ITS   SCENERY. 

"  To  him  who  in  the  love  of  Nature  holds 
CommuDion  with  her  visible  forms,  she  speaks 
A  various  language." 

The  scenery  of  Goat  Island  is  of  a  two-fold  nature;  that  on 
the  island  and  that  from  the  Inland.  The  scenery  from  the  Island 
is  the  scenery  of  Niagara  Falls,  and  I  know  of  no  reasonable 
way  of  describing  that  scenery,  other  than  to  quote  the  expressed 
thoughts  of  the  master  minds  who  have  recorded  their  impres- 
sions of  the  great  cataract.  But  to  thus  quote  suflSciently,  to 
even  partially  treat  of  the  subject,  would  be  to  fill  an  entire 
volume.  And  so  confining  myself  strictly  to  my  subject,  I  feel 
constrained  thus  to  leave  out  any  material  description  of  the 
scenery,  from  the  island. 

"  The  walk  about  Goat  Island  at  Niagara  Falls  is  probably 
unsurpassed  in  the  world  for  wonder  and  beaut} ,"  wrote  Charles 
Dudley  Warner,  and  the  judgment  of  the  world  agrees  with  him. 
And  possibly,  especially  to  that  large  number  of  persons  who 
prefer  the  scenery  of  the  rapids  to  that  of  the  falls  themselves, 
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there  is  no  more  wondrous  view  about  Niagara  than  that  from 
the  Terrepin  Bocks,  where  the  visitor,  looking  up  the  Canadian 
channel,  sees  before  him  naught  but  the  upper  line  of  the  rapids 
meeting  the  sky. 

It  is  of  this  view  that  the  Duke  of  Argyle  wrote,  **  The  river 
Niagara  above  the  falls,  runs  in  a  channel  very  broad,  and  very 
little  depressed  below  the  level  of  the  countrj'.  But  there  is  a 
deep  declivity  in  the  bed  of  the  stream  for  a  considerable  dis- 
tance above  the  precipice,  and  this  constitutes  what  are  called 
the  rapids.  The  consequence  is  that  when  we  stand  at  any  point 
near  the  edge  of  the  falls,  and  look  up  the  course  of  the  stream, 
the  foaming  waters  of  the  rapids  constitute  the  sky  line.  No 
indication  of  land  is  visible;  nothing  to  express  the  fact  that 
we  are  looking  at  a  river.  The  crests  of  the  breakers,  the  leap- 
ing and  the  rushing  of  the  waters  are  still  seen  against  the 
clouds,  as  they  are  seen  on  the  ocean  when  the  ship  from  which 
we  look  is  in  the  trough  of  the  sea.  It  is  impossible  to  resist 
the  efifect  on  the  imagination.  It  is  as  if  the  fountains  of  the 
great  deep  were  being  broken  up,  and  that  a  new  deluge  were 
coming  on  the  world.  The  impression  is  rather  increased  than 
diminished  by  the  perspective  of  the  low  wooded  banks  on  either 
shore,  running  down  to  a  vanishing  point,  and  seeming  to  be 
lost  in  the  advancing  waters.  An  apparently  shoreless  sea, 
tumbling  towards  one  is  a  very  grand  and  a  vory  awful  sight. 
Forgetting,  then,  what  one  knows,  and  giving  oneself  to  what 
one  only  sees,  I  do  not  know  that  there  is  anything  in  nature 
more  majestic  than  the  view  of  the  rapids  above  the  Falls  of 
Nifigara." 

To  many  others  the  view  of  the  rapids,  as  one  stands  on  and 
looks  up  stream  from  the  bridge  leading  to  Green  Island,  is  the 
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most  beautiful  at  Niagara.  Let  me  quote  Margaret  Fuller^s  de- 
scription of  these  views:  ^^At  last,  slowly  and  thoughtfully  I 
walked  down  to  the  bridge  leading  to  Goat  Island,  and  when  I 
stood  upon  this  frail  support,  and  saw  a  quai'ter  of  a  mile  of 
tumbling,  rushing  rapids,  and  heard  their  everlasting  roar,  my 
emotions  ovei^owered  me,  a  choking  sensation  rose  to  my 
throat,  a  thrill  rushed  through  my  veins,  ^  my  blood  ran  rippling 
to  my  fingers'  ends.'  This  was  th(^  climax  of  the  effect  which 
the  falls  produced  upon  me — neither  the  American  nor  the 
British  fall  moved  me  as  did  these  rapids.  For  the  magnificence, 
the  sublimity  of  the  latter  I  was  i)repared  by  descriptions  and 
by  paintings.  AN'hen  I  arrived  in  sight  of  them  I  merely  felt, 
*Ah,  yes,  here  is  the  fall,  just  as  I  have  sc*en  it  in  picture.' 
Wheu  I  arrived  at  the  Terrapin  biidge,  1  expected'  to  be  over- 
whelmed, to  retire  trembling  from  this  giddy  eminence,  and  gaze 
with  unlimited  wonder  and  awe  upcm  the  immense  mass  rolling 
on  and  on,  but,  somehow  or  other,  1  thought  only  of  comparing 
the  elTeet  (m  my  mind  with  what  I  had  read  and  heard.  1 
looked  for  a  short  time,  and  then  with  almost  a  feeling  of  disap' 
pointment,  turned  to  go  to  th(»  other  points  of  view  to  see  if  I 
was  not  mistaken  in  not  feeling  any  surpassing  emotion  at  this 
sight.  lUu  from  the  foot  of  Middle's  stairs,  and  the  middle  of 
the  river,  and  fnMii  below  ilu»  table  rock,  it  was  still  '  barren, 
barren  all.'  And,  provoked  with  my  stupidity  in  feeling  most 
moved  in  th<'  wrong  plaee,  I  turntMl  away  to  tht»  hotel,  determined 
to  set  off  for  Uulfalo  that  afternoon.  r»ut  the  stage  did  not  go, 
and,  after  nighifall.  as  there  was  a  sjilendld  moon,  I  went  down 
to  the  bridge  and  leaned  over  the  ]Kira]M'i,  where  the  boiling 
rapids  came  down  in  their  might.  It  was  grand,  and  it  was  also 
gorg(*ous,  the  yellow  rays  of  the  moon  made  the  broken  waves 
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appear  like  auburn  tresses  twining  around  the  black  rocks.  But 
thej  did  not  inspire  me  as  before.  I  felt  a  foreboding  of  a 
mightier  emotion  rise  up  and  swallow  all  others,  and  I  passed 
on  to  the  TeiTajMU  bridge.  Everything  was  changed,  the  misty 
apparition  had  taken  off  its  many-colored  crown  which  it  had 
worn  all  day,  and  a  bow  of  silvery  white  spanned  its  summit. 
The  moonlight  gave  a  poetical  indefiniteness  to  the  distant  parts 
of  the  waters,  and  while  the  rapids  were  glancing  in  her  beams, 
the  river  below  the  falls  w^as  black  as  night,  save  where  the  re- 
flection of  the  «ky  gave  it  the  appearance  of  a  shield  of  blued 
steel.  No  gaping  tourists  loiter<»d,  eyeing  with  their  glasses,  or 
sketching  on  cards  the  hoary  locks  of  the  ancient  river  god.  All 
tended  to  harmonize  with  the  natural  grandeur  of  the  scene.  1 
gazed  long.  I  saw  how^  here  mutability  and  unchangeableness 
were  united.  1  surveyed  the  conspiring  waters  rushing  against 
the  rocky  ledge  to  overthrow  it  at  one  mad  plunge,  till,  like  top- 
pling ambition,  overleaping  themselves,  they  fall  on  t'other  side, 
expanding  into  foam  ere  they  reach  the'  dc^p  channel  where  they 
creep  submissively  away.  Then  rose  in  my  brea^st  a  genuine  ad- 
miration, and  a  humble  adoration  of  the  being  w^ho  was  the  ar- 
chitect of  this  and  of  all.  Happy  were  the  first  discoverers  of 
Niagara,  those  who  could  come  unawares  upon  this  view  and 
upon  that,  whose  feelings  were  entirely  their  own.'- 

The  scenery  on  the  Island  is  its  forest  scrnerv,  and  bv  reason 

of  its  numerous  flora  and  \\w\v  al)undan(<*  is,  wondei-fullv  attract- 

I. 

ive  at  all  seasons;  in  the*  sj>ring,  wht^n  the  natural  fon^st  blooms 
in  its  vernal  foliage,  and  wlieii  ihr  ])rofusion  of  wild  flow(»rs 
carpet  the  ground;  in  the  snninier,  wli(*n  amidst  the  shaded 
walks  and  retreats  on  the  little  islands,  fanned  bv  the  ever- 
stirring  breezi»«  created  by  the  rai»ids,  one  wanders  entranced; 
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in  the  fall,  when  the  gorgeous  coloring  of  the  leaves,  changed 
by  the  frost  into  all  the  colors  of  the  rainbow,  delight  and  dazzle 
the  eye;  in  winter,  when  the  glorious  ice  scenery  coyers  every 
tree  and  twig,  and  Nature 

"  Wasteful  decks   the  branches  bare. 
With  icy  diamonds  rich  and  rare." 

"Not  one  in  500,  we  an*  i)ers'.iad(*d,  knows  anything  about  the 
apocalypse  which  is  vouchsafiMl  to  him  who  in  these  glorious 
winter  nights  seeks  the  ish*,not  of  ratnios,l)ut  of  the  Goat,"  wrote 
David  Gray,  and  were  one  to  have  liis  choice  of  seeing  Niagara 
but  once,  it  would  be  hard  to  d<.*(ide  whether  it  should  be  in 
winter  or  summer,  but  pr(ibal)ly  in  winter. 

The  scenery  of  Goat  Island  by  mnonlight,  at  any  season,  once 
seen  is  never  to  be  forj;ott<m.    Our  might  paraphrase  and  say 

"  If  you  would  see  this  Isle  aright, 
Go  visit  It  by  pale  moonlight" 

It  were  useless  to  attempt  a  description  of  it.  Prom  the 
Terrapin  Kocks  and  from  Luna  Island,  the  Lunar  Bow  is  to  be 
seen  best  in  its  glorious  indistincincss,  »nd  it  is  to  these  points 

"  That  many  a  Lunar  belle  goes  forth, 
To  meet  a  Lunar  beau." 

And  from  the  Terrapin  Uo<ks  an<l  Luna  Island  each  morning, 
when  the  sun  is  not  obs<iinMl,  om*  ;,mz<'s  entranced  into  the  rising 
clouds  of  spray,  from  which  the  bow  of  promise,  like 

"  An  nrch  of  plory  springs. 
Sparkling  as  the  chain  of  rings. 
Hound  ihc  n^'f^k  of  virgins  hung." 

And  when,  on  a  bri^hi  ;ifi»rnj  on.  niic  stjiiult^  among  the  rock*?  at 
the  base  of  and  in  front  of  thf»  Luna  Island  Fall,  he  is  the  centre 
of  a  complete  rainbow  circle. 
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Byron's  description  of  Velino  may  properly  be  applied  to 
Niagara : 

"  A  matchlets  Cataract 
Horribly  beautiful!  but  on  the  verge. 
Prom  side  to  side,  beneath  the  glittering  mom 
An  Iris  Blta,  amidst  the  infernal  surge 
Like  hope  upon  a  deathbed,  and  unworn 
lU  steady  dyes,  while  all  around  is  torn 
By  the  distracted  waters,  bears  serene 
Its  brilliant  hues,  with  all  their  beams  unshorn 
Resembling,  midst  the  torture  of  the  scene 
Lots  watching  madness  with  unalterable  mien/' 

Another  likens  the  Island  to  '^  Love  in  the  clasp  of  madness/^ 
while  Tom  Moore,  who  gazed  at  it  from  across  the  gorge  in 
1804,  makes  the  Spirit  say: 

"  There  amidst  the  island's  sedge 
Just  above  the  Cataract's  edge 
Where  the  foot  of  living  man 
Never  trod  since  time  began," 

which  was  poetic,  but  not  founded  on  fact. 
And  still  another  wrote  of 

"  The  isle  that  linked  in  wild  Niagara's  firm  embrace. 
Still  wears  the  smile  of  summer  on  Its  face." 


ITS  OWNERS. 

The  ownership  of  the  Islands  may  be  summarized  as  follows: 

The  Aborigines —1600 

The  Neuters 1600-1651 

The  Senecas 1651-1764 

Sir  William  Johnson 1764 

The  English  Crown 1764-1783 

State  of  New  York 1783-1816 

The  Porters i 1816-1885 

State  of  New  York 1885-1900 


ITS   LITERATURE. 

Much  has  been  written  about  Niagara  by  thousands.  Its 
description  has  boc*n  attoniptod  by  many  who  are  well  known  in 
the  literature  of  the  world;  and  bv  nianv  more  who  are  unknown. 
The  shortest,  perhaps  the  most  elmiuent,  probably  the  most  sug- 
gestive, certainly  tlie  most  non-descriptive  description  of  Niagara 
ever  penned  was  that  by  Fanny  Kemble,  whose  journal  tells  of 
her  approach  to  the  brink  of  the  abyss  and  closes  with  the  words, 


"  I  saw  Niagara, 
O  God!  who  caD  describe  that  sight." 


But  while  much  has  thus  been  written,  a  great  deal  of  prose 
that  is  worth  reading  and  a  very  little  poetry  that  is  worth  re- 
membering, it  is  of  Niagara  as  a  whole,  as  a  unit,  in  its  gener- 
ality, in  its  comprcOieusiveness;  treating  the  water,  the  Falls, 
the  rapids,  the*  gorge,  tin*  sky  line  of  the  river  as  seen  from  the 
brink  of  the  Ilorsrshot*,  the  s])ray,  the  rainbow,  and  the  islands 
are  component  parts  of  one*  absorbing  whole,  that  almost  all 
writers  treatcnl  it. 

Some  of  them  s]HM'ially  men t inn  (ioat  Island;  others,  and  they 
are  in  the  vast  majority,  n^fcr  to  it  only  as  an  incident.  Neither 
Goat  Island  nor  even  Niagara  Falls  have  ever  elicited  a  strong 
po<»m  from  any  pot»t  of  the  first  rank. 

Some*  nH»n,  like  Dore,  have  ])i(tiin*(l  Niagara  without  ever  hav- 
ing seen  it;  som<»  nu'U,  like  Hrainard,  have  written  poetic  effu- 
sions about  it  without  ever  having  gazed  upon  it;  but  no  im- 
portant description  of  Niagara  has  ever  been  ])enncHl  by  one  who 
has  never  gazi^l  upon  it  and  wlio  has  not  known  the  sensation 
occasioned  bv  the  first  vi<*w  tiier(»of;  mid  certainly  no  one  has 
ever  written  anything  about  float  Isljnid  who  has  not  visited 
it,  studied  it  in  all  its  varied  aspects,  and  been  held  enthralled 
by  its  spell. 


I  Winds.    Winter  18M. 
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ITS  VISITORS. 

Perhaps  no  one  spot  in  the  worjd  has  been  visited  during  the 
last  four  score  rears  by  so  many  people,  of  both  sexes,  of  so 
many  varied  occupations  and  of  so  many  nationalities,  as  Goat 
Island. 

Lovers  of  nature  and  of  its  unique  and  glorious  scenery,  trav- 
ellers and  tourists,  scientists  and  artists,  writers  of  prose  and 
of  poetry,  divines  and  lawyers  are  numbered  among  its  admirers 
and  students. 

Potentates  and  princes,  rulers  and  statesmen,  warriors  and 
diplomats,  adventurers  and  mountebanks  and  the  leaders  in  every 
branch  of  science,  knowledge  and  art  have  trod  its  paths. 

And  from  its  associations  many  of  these  have  drawn  inspira- 
tions that  led  them  to  higher  and  nobler  aims.  But  in  antith- 
esis, from  its  edges  men  and  women  have  leaped  to  self- 
destruction,  while  others  have  profaned  its  sanctity  by  availing 
themselves  of  the  chances  aflforded  bv  its  solitude  for  murder. 


ITS   PROPOSED   USES. 

Many  are  the  us(^s  to  wliicli  tin*  indemnity  of  man  has,  during 
the  i>ast  00  years,  desired  to  turn  the  Island. 

It  was  desired  oiijrinally  for  a  sheep  pen. 

The  Ktate  Lef^ishituro  dcsij^ned  to  use  it  for  a  State  prison  or 
a  State  arsenal. 

Lafavette  as  well  as  inanv  other's  would  have  liked  to  have  it 
for  a  residence  park. 

P.  T.  Barnum  wanted  to  buy  it  for  a  circus  ground. 
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Cornelius  Vanderbilt,  Sr.,  tried  to  buy  it  for  use  as  a  pleaflure 
ground  in  connection  with  his  railroads. 

Jim  Fiske  wanted  it  for  use  as  a  picnic  ground  and  as  a  ter- 
minal of  the  Erie  railroad. 

And  among  the  many  propositions  which  were  made  to  its 
owners  for  its  use  were,  a^  the  site  of  a  mammoth  hotel,  as  a  race 
track,  as  a  botanical  garden,  as  a  rifle  range,  and  as  a  site  for  a 
collection  of  manufacturies  to  be  located  along  the  shores  of  the 
Island  and  the  power  to  be  furnished  by  running  tall  piers  out 
into  the  river  and  thufi  collecting  the  waters;  and  again  by  cutting 
a  canal  through  the  center  of  the  Island  from  east  to  west  and 
locating  the  factories  along  its  banks. 

DeWitt  Clinton  in  1810,  noted  its  value  for  hydraulic  works, 
and  that  use  was  suggested  oftener  than  any  other  until  the 
establishment  of  the  State  Reservation  in  1885.  And  ever  since 
then,  plans  have  been  urged  with  this  object  in  view;  some  men 
seeming  to  be  unable  to  realize  (when  they  think  they  see  a  dollar 
for  themselves)  that  the  State's  purchase  was  for  the  sole  purpose 
of  forever  retaining  the  natural  scenery,  which  private  owners 
had  happily  preserved. 


ADDENDA. 

To  give,  even  partially,  n^pruductions  of  the  best  views  from  the 
Island  would  be  to  add  so  many  illustrations  of  the  scenery  at 
Niagara,  as  to  too  greatly  enlarge  the  bulk  of  this  article.  Hence, 
practically  no  views  of  the  many  sided  modern  scenery  as  seen 
from  Goat  Island  have  been  reproduced. 

In  1889  a  hurricane  blew  down  many  trees  on  Goat  Island, 
among  them  the  Botanic  "  Monarch  of  the  Isle,"  a  cross  section 


The  Botanic  Monai 
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of  whose  trunk  may  be  seen  at  the  Niagara  Falls  Public  Library. 
On  it  is  inscribed:  "I  grew  on  Goat  Island,  and  for  over  400 
years,  stood  sentinel  over  its  Indian  graves.  I  was  a  sturdy  sap- 
ling when  Columbus  landed  at  San  Salvador.  I  was  150  years 
old  when  the  first  white  man  gazed  upon  Niagara.  I  saw  and 
knew  this  first  white  man,  but  cannot  reveal  his  name.  I  was 
over  200  years  old  when  La  Salle  and  Hennepin  visited  Niagara. 
I  was  blown  down  in  1889,  the  oldest  and  largest  tree  within 
the  sound  of  Niagara's  roar." 

On  Luna  Island  is  an  embedded  rock,  whose  top  projects  above 
the  surface,  and  on  this  many  years  ago  a  cunning  hand  carved 
the  words,  stiir  decipherable, 

"All  la  change 
Eternal  progress 
No  death." 

Who  carved  them  no  one  knows,  and  where  he  lies  entombed 
is  a  mystery;  but  here,  in  full  view  of  thousands  of  annual  visit- 
ors, stands  his  epitaph,  and  the  ceaseless  roar  of  Niagara  sings 
his  everlasting  requiem. 

In  regard  to  all  of  Nature's  handiwork,  there  are  always  men 
who  think  that  certain  parts  of  it  would  have  been  more  effect- 
ivelv  and  better  done  if  tliev  could  onlv  have  been  consulted 
about  it,  and  the  case  of  Goat  Island  is  no  exception. 

Perhape  one  of  the  leaet  objectionably  worded  of  fiuch  criticisms 
on  Goat  Island,  which  is  conceded  to  be  one  of  the  loveliest  and 
grandest  spots  on  earth,  was  written  less  than  40  years  ago,  in 
these  words: 

"  It  would  be  considered  rather  presumptions  in  a-i^  one  to 
think  of  improving  upon  Niagara,  but  I  cannot  help  thinking  that 
the  effect  would  be  increased  immenselv  if  the  island  which 
divides  the  cataract  into  the  Ilorse  Shoe  and  the  American  Falls 
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and  the  rock  which  juts  up  in  the  latter  and  subdivides  it  un- 
equally, were  moved  or  did  not  exist;  then  the  river,  in  one  grand 
front  of  over  1^000  yards,  would  make  the  leap  en  masse." 

Fortunately  the  idea  is  now  impracticable,  and  Groat  Island 
exists  because  such  is  the  will  of  the  Creator. 

Goat  Island  and  Niagara,  for  they  are  synonomous  terms,  once 
seen  can  never  be  forgotten,  nor  will  the  influences  derived  from 
a  leisurely  visit  to  them  ever  be  entirely  lost. 

Their  impression  on  an  appreciative  mind  was  beautifully  ex- 
pressed many  years  ago,  in  the  following  i)oetic  prose: 

"  Niagara,  when  once  we  become  acquainted  with  it^  is  capable 
of  exercising  a  strange  power  of  fascination  over  the  mind;  and 
the  imaginative  individual  should  not  be  surpised,  if  he  find 
mere  water,  earth  and  air,  changing  in  its  conceptions,  into  a 
creature  of  life.  No  wonder  that  the  savages  adored  it,  and 
peopled  it  \^itli  invisible  beings,  and  imagined  it  the  abode  of  the 
Great  Spirit.  With  me  it  will  always  remain  a  vision  of  beauty, 
closely  associated  with  that  glory,  with  which,  in  my  notion,  I 
shadow  and  imagine  the  Supreme.  I  loved  it  as  a  fellow;  I  left 
it  with  regret.  Its  form  still  lingers  before  my  eyes,  its  rushing 
voices  still  hymn  in  my  ears.  And  often  still,  sleeping  or  waking 
am  I,  in  heart,  among  the  cedars  of  Iris  Island." 
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REPORT 


To  the  Honorable  the  Leffislature  of  the  State  of  New  York: 

The  Oommiseionors  of  the  State  Reservation-  at  Niagara,  as  re- 
qulired  by  law,  submiit  thedr  report  for  the  flecal  year  begun 
October,  1899,  and  ended  September  30,  1900,  this  being  their 
seventeenth  annual  report. 

The  work  of  the  year  has  been  mainly  in  continuance  of  the 
system  of  improvement  and  restoration  which  the  Oomimii»s>ioneris 
have  had  in  view,  and  in  accordance  with  a  previously  adopted 
plan. 

The  la«t  Legislature,  appreciating  well  the  importance  of  pro- 
viding for  the  great  number  of  i>eople  who  visit  Niagara,  made 
liberal  appropriations  for  improvements  intended  for  the  aecom- 
modatiion  and  safety  of  the  public. 

The  two  new  bridges  connecting  the  maLniland  with  Goat  IsJand 
are  well  under  way,  but  the  progress  of  the  work  has  been  some- 
what impeded  by  unforeseen  engineering  difficulties  arising  from 
the  diftioult  natural  condlitions.  The  Shelter  and  Administraition 
building  will  be  completed  by  the  first  of  April.  The  improve- 
ment work  on  Goat  and  Luna  Islands  has  been  completed  and 
meets  with  general  favor.  The  further  work  of  restoration  con- 
templated for  the  year  was  completed  in  due  time. 

Since  the  abolisliling  of  the  toll  charges  and  exactions  on  the 
Reservation,  the  number  of  visitors  has  annually  increased,  and 
owing  to  the  prospects  of  an  unprecedented  number  of  visitors 
at  the  Falls  the  coming  summer^  the  Commissioners  ask  your 
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honorable  body  for  an  ad<]lition  of  Jf20,000  to  the  ordraary  main- 
tenanjcM*  al]<)wanc<\  Jt  will  be  nei-essmry  to  ufw?  thw  sum  in  aflford- 
ing  the  visitoi-w  comfort,  safety  and  a  reasonable  amount  of  free- 
dom from  annoyance.  The  unusual  numb<*r  of  visitoi's  will  add 
materially  to  the  receipts  on  the  Inclined  Railway,  and  the  Super- 
intendent estimates  that  as  much  or  more  than  the  f20,000  addi- 
tional apiu'opriation  ask(^  will  tw?  r<»|>aid  into  the  S»tate  Treasury 
thiH>u^h  the  a4hled  income*  from  carrying  j>a««engei's  at  the  In- 
clined Railway. 

By  provision  in  the  act  incorporating  the  Niagara  Falls  Power 
('Omjiany,  and  the  acts  amendatory  thereto,  that  company  is  re- 
quired to  furnish  electricity  for  light,  h(»at  and  jKJwer,  also  water 
to  be  used  for  any  i>urjwj«e,  to  the  State  frc»e  of  charge.  The  Com- 
misisiom»rs  have*  not  luM-etofore  avaih'd  themtM^lves  of  thiB  agree- 
ment owing  in  part  to  tlu^  exiK^nsi^  of  conducting  the  eh?ctricity 
and  water  fiv)m  tlu*  po^wer  hous(»  to  tlu^  Reservation  [property. 
We  ask  your  honorable  Ixnly  for  an  appi'oiu'iat1<m  of  #7,1  tK)  to  be 
used  in  adei|iiai<*ly  equij»ping  the  Res<*rvation  with  el<*otric  con- 
duits, wire  aud  lamps.  We  have  now  but  20  lights  on  the 
Reservation,  iuid  for  this  light  we  are  paying  ifOOO  \yev  annum. 
The  Reservation  jshould  Ik-  provided  with  at  lea«t  200  lights. 
The  hydraulii!  ajifpliances  for  sprinkling  are  grossly  inadequate, 
and  we  ask  for  an  ai>ipiM>priation  of  $7,500  to  proiKirly  (»quip  the 
grounds  with  a  system  of  mains  for  water  supply. 

We  a^sk  |r»,000  for  tilling  and  grading  at  the  tenninals  of  the 
two  bridge's  connecting  the  niiiijiland  with  (Joat  Island;  the 
bridges  being  nus^'il  above  the  former  bridge  lev<»l  will  necessi- 
tate this  filling. 

A  portion  of  the  upi>er  part  of  (loat  Island  was  cleared  of 
woods  over  a  century  ago.     The  Commissionei-s  have  dii-ected  the 
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planting  of  forest  trees  in  that  section,  thus  restoring  Goat  Island 
to  its  primitive  and  natural  condition  so  far  as  possible.  For 
this  we  ask  an  appropriation  of  f  1^500. 

The  following  is  our  estimate  and  detailed  statement  of  the 
work  necessary  to  be  done,  and  of  the  expenses  of  maintaining 
the  Reservation  for  the  fiscal  year  ending  September  30,  1901. 

Statement  of  Needed  Improvements. 

For  extraordinary  expenditures  for  the  year  1901, 
care  and  maintenance  by  n^^^son  of  Pan-American 

Exposition |20,000  00 

For  filling  and  grading  and  putting  groundls  in  order 
adjacent  to  stone  arch  bridges  in  course  of  con- 
struction from  mainland  to  Goat  Island 5,000  00 

For  electrical  installations  and  lighting  grounds  and 

buildings 7,100  00 

For  system  of  water  pipes  for  grounds  and  buildings.         7,500  00 
For  completion  of  and  furnishing  Shelter  building. .  3,000  00 

For  bridge  to  TToi'seshoe  Falls  and  Termpin  Point. .  1,000  00 

For  grading  and  planting 1,500  00 

For  paying  tax,  local  assessment  Nos.  21  and  2S 2,165  16 


147,265  15 


J  - . 


The  sum  of  |20,000  for  extraordinary  expenditures  for  the  year 
1901  is  needed  for  extra  police  for  preserv^ing  order,  extra  labor 
for  keeping  the  Reservation  grounds  and  buildings  clean  and 
orderly,  and  for  extra  guards  for  safety  during  the  Pan-American 
Exposition,  when  ten  times  the  usual  number  of  visitors  are  ex- 
pected. 
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The  «um  of  1^5,000  for  filling  and  gi'ading  a<lja<*onl  to  the  stone 
arch  bridges  in  roupse  of  oon^^truetion  is  needed  to  put  the 
grounds  adjacM^nt  to  the  bridges  in  order  a^aiu,  and  to  restore 
the  sloiM*«i  and  shrubbery  after  the  bridgework  shall  have  been 
completed.  Tlie  cost  of  constructing  the  bridgf*s  and  the  expendi- 
tui'eis  for  engineering  insiK»etion,  and  c^are  for  the  structures,  and 
the  safety  of  th<»  iniblie  during  the  progreas  of  the  work  will  ex 
hau«t  the  a[>ptM)priation  for  the  bridg(»i*. 

The  sum  of  f7,HM)  for  (electrical  installation  and  lighting 
grounds  and  buildings  (to  supplant  the  present  inadequate  light- 
ing by  20  arc  lamps  at  |r»0  each  per  annum). 

Under  the  law  the  Commis^sioners  of  the  Rt^servation  are  en- 
titled to  receive  ehviricity  from  the  Niagara  Falls  Power  Com- 
pany for  lighting  and  iM>wer  within  (he  ll(»servation  gratis. 

The  Commissioners  now  propose  to  install  an  ade<|uate  syateu)| 
and  abolish  the  present  cost  of  lighting. 

The  sum  of  #7,ri0()  for  system  of  water  pipes  for  grounds  and 
buildings  is  niM^dtMl  to  supersede  th(*  inadeipiate  system  of  anr- 
face  water  j>ipes  now  in  use. 

Under  the  law  the  (Commissioners  of  the  State  Reservation  at 
Niagara  an*  entitled  to  r(M*eive  water  for  the  R(«ervation 
gioinuis  and  buildings  gratis  from  the  Niagara  FalJM  Power  (Com- 
pany. It  is  now  juojKJsed  to  iuslall  an  adcMpiate  water  system  for 
the  buildings,  anJ  for  the  huMis  and  roads,  within  the  R<^serva- 
tion. 

The  sum  of  ^um  for  completion  of  and  furnishing  Shelter 
building  is  m-eded  for  changes  and  completing  rooms  not  covered 
by  contract,  and  for  furnishing  th(»  Shelter  buililing  for  public 
use. 

The  sum  of  $1,(MM)  for  bridge  to  Horseshoe  Falls  and  Terrapin 
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Point  ifl  needed  to  replace  the  present  bridge  at  that  point,  which 
is  old,  dilapidated  and  inadec]<uate.  The  State  Engineer,  ui>on  in- 
spection, recommends  the  renewal  of  this  structure. 

The  sum  of  t'lj-^OO  for  grading  and  ])lanting  is  needed  for  plant- 
ing the  upper  end  of  Goat  Island  (now  almost  entirely  denuded 
of  ^owth)  with  native  trees  and  shrubs. 

The  sum  of  |2,lG^.ir)  is  for  local  asssossments  for  paving 
Buffalo  avenue,  adjacc^nt  to  the  Keservation. 

A  statement  of  the  local  ass(*ssments  has  been  forwanlc*!  io  the 
Comi>troller. 

Ordinary  Maintenance. 

S;ilaries,  office  and  traveling  expenses |4,600  00 

Reservation  jiolioc*  and  caret akers 5,400  00 

lAbor   10,000  00 

Material,  tools,  etc 5,000  00 

125,000  00 

Receipts. 
In  view  of  the  lar^e  crowds  which  are  expectcnl  to  visit  the 
Pan-American  Exposilion,  and  Ihcn^fore  Ihe  R<'servation  in  1901, 
any  estiniat(^  of  tlic^  receipts  nccniing  to  the  State*  from  the  Reser- 
vation for  the  present  ti^eal  y(^ar  would  be  a  matter  of  con- 
jeetun%  hut  it  would  seem  saf<'  to  assumt*  that  the  income  from 
the  InclincMl  Railway  will  b(»  very  largely  incn^ased. 

/'7.«* /  / ///  a  ted  Receipts. 

Inclined  Railway f30,000  00 

Cave  of  th(?  Winds 1,200  00 

Steamboat  landinjj: 500  00 

Carriage  service 100  00 

121,800  00 


£ 
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The  Superintendent  in  his  rejKort  has  made  a  detailed  state- 
ment of  the  work  of  the  Commission  for  the  last  year,  his  report 
and  that  of  the  Treasurer  and  Secretary  being  appended'  to  this 
report. 

Respectfully  submitted, 

ANDREW  H.  GREEN, 

President. 
GEO.  RAINES, 
OHAS.  M.  DOW, 
THOMAS  P.  KINGSPORD, 
ALEXANDER  J.  PORTER, 
Commissioners  of  the  State  Reservation  at  Niagara. 


REPORT  OF  THE  TREASURER  AND  SECRETARY 

OP  THE 

State   Reservation  at  Niagara 

For  the  Fiscal  Year  Ending  September  30,  1900. 
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Report  of  the  Treasurer  and  Secretary. 


To  ilw  Commissioners  of  the  State  Reservation  at  Niaffo/ra: 

Gentlemen. — I  respectfully  submit  the  following  report  for  the 
fiscal  year  begun  October  1,  1899  and  ended  September  30,  1900. 

As  it  enibraees  the  last  fiscal  year  of  the  century,  and  com- 
pletes the  fiftei^nth  year  of  Fi-ee  Niagara,  it  is  the  natural  mile- 
stone in  the  progress  of  the  advanced  i>olicy  of  the  Empire  Slate, 
in  exercising  its  sovereign  power  for  the  acquisition  of  the  land's 
at  and  adjacent  to  this  world-famed  spot,  making  them  free  to 
all  mankind,  and  then  proceeding  to  restore  them,  as  far  as  pos- 
sible, to  their  original,  natural  state;  and  a  retrospect  of  the  re- 
sults thus  far  achieved  may,  therefore,  be  aj^propriately  referred 
to. 

The  agitation  for  the  sovereign  ownership  of  Niagara  which 
began  in  1877  and  ended  July  15,  1885,  on  which  d^ate  the  State 
of  New  York  entered  into  iK)Ssession  of  the  lands  on  the  Ameri- 
can side,  was  not  an  entirely  new  conception.  Yet  the  idea,  as 
then  suggested,  assumed  such  a  tangible  and  business-like  form, 
and  appealed  so  strongly  to  all  lovers  of  nature  and  of  its  unique 
and  beautiful  scenery,  that  it  was  at  once  encouraged  by  the  in- 
fluence of  numerous  i^romiin^nt  men,  in  many  paths  of  life,  not 
only  in  our  own  Stale  hut  throughout  the  nation,  and  by  reason 
of  the  world-wide  love  of  Niagara,  received  the  heart}'  endorse- 
ment of  men,  of  great  eminence,  from  across  the  ocean. 

In  18*34  R(?verend«  Andrew  Keed  and  Tliomas  Mattheson,  as 
a  deputation  from  the  Presbyterian  churches  of  Scotland,  visited 
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the  Presbyterian  churches  of  America,  and  in  their  joumeys 
came  to,  and  fully  appreciated  Niagara.  In  the  history  of  their 
travels,  in  addition  to  expressing  their  admiration  thereof,  they 
left  on  record  th(^  following  statement,  which  stands  as  the 
earli(*st  public  suggt^stion  of  an  Interuational  Reser\*atioii  at  this 
place:  "  Niagara  does  not  belong  to  Canada  nor  America.  Bucfa 
siK)ts  should  be  deemed  the  proi>erty  of  civilized  mankind;  and 
nothing  should  be  allowed  to  weaken  their  eflBcacy  on  the  tastes, 
tli(?  morals  and  the  enjoyment  of  all  men." 

Fifty  years  later  their  suggestion  became  a  reality;  and  what 
in  1834  wafi  the  far-sighted  individual  opinion  of  two  eminent 
diviniii,  became  in  1885,  by  the  action  of  the  State  of  New  York, 
supplem(»n(ed  in  1888  by  the  action  of  the  Pi'ovince  of  Ontario, 
au  accomplished  fact;  sanctioned  by  the  hearty  endorsement  of 
le<adiug  mt^n  everywh(»r(*  and  enacted  by  the  votes  of  the  elected 
representatives  of  tin*  i)eoi>le,  its  fulfillment  has  been  ap- 
plauded aud  valued  more  and  more  each  year  by  humanity  in  gen- 
eral. 

For  the  jK^'uiaueiit  enjoyuient  of  the  annually  increasing  nuna- 
ber  of  visitor's  to  Niagara,  occasioned  by  th(»  increase  in  popula- 
tion and  the  coustantly  add(»d  facilities  for  travel,  certain  ex- 
penditurt¥>  for  additional  improvements,  whereby  many  beautiful 
points  of  view,  now  either  unreached  or  reach(Ml  only  by  such  ex- 
ertious  as  practically  preclude  access  thereto  by  large  numbers 
of  p(K)i)l(*,  on  account  of  age  or  infirmity,  may  be  made  accessible, 
are  urgently  demanded. 

During  the  decade  and  a  half  of  Free  Niagara's  existence,  all 
but  two  or  three  of  the  scores  of  unsightly  f^tructures  that  marred 
the  harmony  of  the  surroundings  of  the  Niagara  of  old  have  been 
removed,  and  in  th(»ir  stead,  restored  banks,  grassy  slopes,  grace- 


No.  58.]  15 

ful  shrubbery  and  beautiful  natural  environments  greet  the  eye. 
Thifi  gratifying  result  has  been  effected  almost  entirely  on  the 
main  shore.  For  the  Goat  Island  group,  save  for  the  mill  on 
Bath,  or  as  it  is  now  called.  Green  Island  (perhax)s  the  most  un- 
sightly structure  ever  erected  within  the  sound  of  the  great 
cataract  and  of  which  every  vestige  has  been  happily  swept 
laway)  needed  no  restoration.  Goat  Island  and  the  adjacent 
islands  were  covered  with  an  original  bit  of  virgin  forest,  which, 
fortunately,  has  been  conscientiously  preserved  in  its  primeval 
state,  all  undespoiled  by  man's  so-called  progress  and  improve- 
ments. 

The  experimental  stage  of  Free  Niagara,  determining  whether 
the  State's  action  in  reference  thereto  would  be  appreciated  by  the 
people,  and  the  Falls  visited  by  them  in  increased  numbei-s,  has 
long  since  been  passed,  and  is  answered  by  a  hearty  affinnative. 
In  recording  this  gratifying  verdict  at  the  commencement 
of  the  Twentieth  century  the  jieople  strongly  recommend  a  con- 
tinuance and  even  an  expansion  of  that  liberal  policy  on  the  part 
of  the  State  which  has  made  the  Reservation  the  beautiful  spot  it 
is  to-dav. 

Of  the  certainly  not  less  than  live,  and  probably  more,  bndges 
which  have  in  the  paet,  and  should  in  the  future,  afford  access 
from  Goat  Island  to  the  adjoiuing  islands,  two  have  already  been 
reconstructed!  in  enduring  stone,  and  the  remaining  ones  should 
be  similarly  rebuilt  in  the  near  future.  One  of  these  two  stone 
bridges  thus  referred  to,  connects  Goat  Island  with  the  first 
Sister  Island.  The  la^t  I^egislature  granted  an  appropriation  of 
J3,000  for  reimirs  to  the  existiug  bridges  that  connect  the  first 
with  the  second  and  the  second  with  the  third  Sister  Island. 

Ik'gardiiig  another  uf  these  bridges,  namely,  the  one  from  Goat 
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Island  to  the  Terrapin  Kocks,  the  ivcommeTidatioii  is  renewed  for 
a  Bubstautial  bridg:o  at  thi^  i>oint.  Special  stress  may  be  laid  on 
this  api>ropriation,  as  the  Terrapin  Rocke  are  the  geographical 
and  scenic  c(»ntor  of  Niagara,  a  point  which  hardly  any  visitor  to 
Goat  Island,  who  is  physically  able  to  make  the  trip  up  and  down 
the  steps,  fails  to  visit. 

An  elevator  and  new  staircase  by  which  cmsy  aceesg  should  be 
afford'c^d  to  tlw*  debiis  slope  below  Goat  Island  Ihis  heretofore 
b(n*n  recounuond<Hl  and  is  more  urgently  needed  each  year.  Be- 
low th(?  bank  here  \h  th(»  (^ive  of  the  Winds  which  affords  not 
only  the  most  distinctly  uni(iue  trip  at  Niagara,  by  meung  of 
which  are  to  be  obtained  otluT^^isc*  unobtainable  views  of  little 
known  and  marvellous  scenery,  but  tin*  only  place  where  one  may 
pass  comi^letely  around  and  behind  the  falling  sheet  of  water. 
At  the  end  of  this  d<»bris  slope  nc^xt  to  th(»  IIorsesho<^  Falls,  may 
be  obtained  new  and  almost  unknown  views,  views  which  Pro- 
fessor Tyndiill  regarded  as  beyond  compare  the  finest  at  the  Falte, 
and  at  this  point  he  penetrated  fartluM*  than  almost  any  visitor 
has  ever  done  before  ar(»und  the  curve  of  the  Horseshoe,  toward 
what  he  called  the  "Ultima  Thiile''  of  Niagara.  The  only  ac- 
c(^ss  to  this  but  comparativt^ly  litth'  visited  d^^bris  sloi>e  is  by 
the  winding  <^tairway  calle<l  Uw  Hiddh*  Stairs,  .in  honor  of 
Nicholas  IJiddle  of  United  4<tates  Hank  fame,  who  is  credited  with 
having  sngg<^led  to  the  owntMs  of  Goat  Island  (his  means  of  ae- 
coniplisiiing  tin*  descent,  and  its  further  said  to  have  ofT(»red  to 
share  the  exp<Mise  of  their  construction,  although  this  philan- 
thropic! part  of  hi*i  suggestion  was  declined. 

Having  been  in  ust»  for  n<'arly  three-quarters  of  a  century,  they 
slH)uld  be  rejjlaced  by  a  more  substantial,  safe*,  and  more  niodiTii 
means  of  d(*scent. 
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The  details  of  the  work  that  has  been  accomplished  on  the^ 
Beservatioin  during  the  fiscal  year  is  fully  and  concisely  set  fortb 
in  the  report  of  the  Superintendent  which  accompanies  ihi&  re- 
port. One  piece  of  work,  however,  completed  during  the  year 
demands  special  notice.  The  last  Legislature  appropriated  fS^OOO 
for  extraordinary  expenditures  for  the  year  1900.  The  most  of 
it  was  expended  in  replacing  the  wooden  stairway  at  the  Ameri* 
can  Falls  on  Goat  Island  with  a  handsome  stone  stairway  pro 
tected  by  an  indispensable  iron  guard  rail.  From  Goat  Island 
this  stairway  affords  access  to  Luna  Island,  from  which  and  fromi 
the  stairway  itself  are  to  be  obtained  the  most  imposing  views 
of  the  American  Falls,  of  the  Cave  of  the  Winds  Fall  and  of  the 
gorge  below. 

The  upper  end  of  Goat  Island,  where  is  the  open  space  cleared 
some  hundred  and  twenty-five  years  ago,  and  on  which  it  is  re- 
corded that  John  Stedman  in  early  days  raised  a  fine  crop  of  turr 
nips,  has  been  ordered  planted  with  appropriate  and  indigenous 
trees. 

The  liberal  appropriation  made  by  the  last  Legislature  for  the 
erection  of  a  bridge  between  the  mainland  and  Goat  Island  re- 
sulted in  letting  a  contract  for  the  erection  of  a  steel  concrete 
and  stone  bridge  to  replace  the  iron  trussed  bridge,  which,  dur- 
ing the  last  half  century  has  afforded  access  to  so  many  millions 
of  visitors  to  Goat  Island. 

The  engineering  difficulties  were  nnmerous,  but  by  reason  of 
the  vast  improvements  of  modem  science  and  the  aid  of  the  old 
bridge,  were  far  less  than  those  encountered  when  the  first  bridge 
was  constructed  on  this  site  in  1818. 

In  spite  of  the  dangers  of  the  work  of  construction,  thanks  to 
the  si>ecial  care  and  precautions  employed  by  the  contractors,  no 

2        ^  -        - 
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accident  has  occurred  dnring  the  bailding  of  the  bridge  that  was 
attributable  to  the  hazardous  nature  of  the  work,  or  its  location 
in  and  oyer  the  rufihing  rapids  of  Niagara.  While  the  progreM 
of  this  bridgework  has  been  much  slower  than  expected,  the 
work  will  be  prosecuted  with  all  possible  speed  and  the  bridge 
will  be  completed  and  available  for  use  in  the  early  part  of  the 
flummer  1901,  practically  in  time  to  accommodate  the  vast  crowds 
which  are  expected  ait  Niagara  as  a  result  of  the  Pan-American 
ESxposition  at  Buffalo,  in  anticipation  of  which  event  the  appro- 
priation for  this  bridge  was  granted'  by  the  Legislature. 

On  the  main  shore  in  addition  to  the  detail  work  fully  set  forth 
by  the  Superintendent  in  his  report,  two  features  deserve  special 
notice.  The  granting  of  a  revocable  license  to  the  International 
Traction  Company  (which  controls  largely  the  trolley  lines  on 
both  sides  of  the  river  at  Niagara,  and  also  two  bridges  across  the 
gorge)  to  lay  a  track  on  the  Riverway  between  Falls  street  and 
the  north  end  of  the  Reservation,  has  already  been  reported,  and 
thufi  far  the  grant  has  worked  to  the  advantage  of  the  Reserva- 
tion and  the  accommodation  of  vieiitors.  With  the  completion 
of  the  company's  projected  terminal  station,  facing  the  Reserva- 
tion, this  grant  will  continue  to  result  in  decided  advantages  of 
access  to  the  patron*  of  Free  Niagara. 

The  inadequacy  of  the  email  building  on  Green  Island  used  as 
an  oflBce  for  the  CJommissioners,  and  the  insufficiency  of  the  Sih 
perintendent's  office  located  in  the  old  Inclined  Railway  building, 
led  to  the  recommendation  for  the  erection  of  an  Administration 
building,  where  should  be  located  all  the  offices  of  the  Commis- 
eioners  and  officials,  and  which  would  also  furnish  a  much  needed 
Shelter  building  for  the  accommodation  of  visitons,  which  build- 
in^r  should  be  located  in  Prosi>ect  Park.    The  legislative  appro- 


3?o.  58.1  1* 

priation  of  1898  for  this  purpose  proved  inadequate  to  erect  the 
beautiful  Gothic  structure  as  originally  designed  by  the  State 
Architect.  Subsequently,  through  his  co-operation,  certain 
changes  were  made  reducing  the  height  but  not  the  ground  floor 
-area  of  the  building  and  still  preserving  its  classic  beauties.  The 
structure  commenced  last  summer  \b  now  well  advanced  and  is 
•expected  to  be  ready  for  occujxation  by  April  1, 1901. 

During  the  past  year,  in  the  interest  of  good  order  on  the 
Keservation,  it  was  decided  to  abolish  all  the  hack  stands  there- 
tofore allowed  on  the  State  property.  This  action  was  induced 
by  reason  of  the  many  complaints  that  were  made  of  petty  annoy- 
ances and  solicitations. 

On  February  1,  1900,  Mr.  Richard  F.  Rankine^  who  had  so  effl- 
•eiently  filled  the  office  of  secretary  and  treasurer  to  the  Commis- 
sioners, resigned  that  office,  and  Mr.  Peter  A.  Porter,  Jr.,  was 
elected  to  fill  the  position.  Thanks  are  due  to  Mr.  Edward  A. 
Bond,  State  Engineer,  for  his  personal  interest  in  the  work  of 
the  Commission  and  his  repeated  attendance  at  the  meetings  and 
the  suggestions  and  aid  thus  given.  Also  to  Mr.  G.  L.  Heins, 
State  Architect,  for  his  valuable  co-operation  and  assistance  in 
matters  relating  to  his  department. 

It  is  again  recommended  that  a  topographical  survey  of  the 
Palls  be  authorized  and  provided  for.  The  value  of  the  survey 
made  ten  yeairs  ago,  and  furnishing  in  connection  with  several 
prior  surveyors  a  minute  and  accurate  record,  not  only  of  the 
recession  of  the  Falls  themselves,  but  of  the  changes,  erosive  and 
^creative,  in  the  lines  of  the  banks,  renders  this  recurring  ten- 
year  period,  and  the  commencement  of  the  twentieth  century  a 
suitable  time  for  this  important  work. 

The  present  stone  structure,  built  many  years  ago,  which  covere 
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the  upper  end  of  the  Indined  Railway  is  not  only  ineommoSioiui 
end  undghtly,  but  is  decidedly  detrimental  in  that  it  obstructs 
what  would  otherwise  be  an  uninterrupted  view  of  the  Falls  froma 
very  large  portion  of  Prospect  Park.  With  the  facilities  afforded 
by  the  new  Shelter  building,  it  will  become  merely  the  protection 
for  the  upper  end  of  the  Inclined  Railway,  and  it  is  urged  that 
an  appropriation  be  granted  for  the  purpose  of  demoLishing  thia 
building  and  substituting  in  its  place  a  suitable,  permanent 
sitructure,  located  below  the  level  of  the  land,  whose  roof  shall 
be  raised  so  little,  if  any,  above  the  surface  as  to  offer  no  ob- 
struction to  the  view.  At  the  same  time  such  a  building 
specially  designed  for  the  purpose,  by  its  lower  level  would  in- 
crease the  water  power,  slightly  lessen  the  length  of  the  incline, 
and  thus  increase  the  facilities  for  handling  the  large  crowda 
which  frequently  congregate  at  this  point,  all  anxious  to  descend 
to  the  slope  below. 

In  view  of  the  Pan-American  Exhibition  to  be  held  at  Buffalo 
from  May  1st  to  November  1st,  1901,  and  toward  which  the  State 
has  appropriated  $300,000  for  a  suitable  building  and  exhibit, 
and  the  reasonable  and  certain  deduction,  that  of  the  several 
millions  of  people  who  are  expected  to  visit  it,  a  lai'ge  majority 
will  visit  Niagara,  and  therefore  the  Reservation  (for  as  an 
attraction  Niagara  Falls  will  be  fully  as  great  as  the  Exposition 
itself)  a  very  much  larger  maintenance  appropriation  is  desired, 
to  the  end  that  the  comfort  of  and  facilities  for  these  extra 
visitors  may  be  provided  and  their  safety  conserved,  a  most  im- 
portant consideration  at  a  spot  like  Niagara,  wheiv  amid  such 
vast  crushes  of  humanity  at  points  of  special  scenic  attraction,, 
beauty  and  danger  often  go  hand  in  hand.  The  needed  incnniiiie 
in  the  force  of  caretakers  and  policemen  will  also  tend  to  the 
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preservation  of  the  property  of  the  Reservation,  especially  from 
the  wanton  destruction  of  small  trees  and  shrubs,  many  of  them 
recently  planted  by  the  order  of  the  Commissdoners,  and  will  aid 
in  and  be  required  for  the  preservation  of  that  good  order  which, 
•especially  among  such  throngs  of  visitors,  it  is  the  State's  im^ 
perative  duty  to  maintain  for  the  benefit  of  all,  and  notably  in 
t>ehalf  of  the  youthful,  the  aged  and  the  infinn. 

Respectfully  submitted, 

PETER  A.  PORTER,  Jr., 

Treamirer  a/nd  Secretary . 


The  Commissioners  of  the  State  Reservation  at  Niagara  in 
account  with  Peter  A.  Porter,  Jr.,  Treasurer,  for  the  fiscal 
year  begun  October  1, 1899,  and  ending  September  30, 1900. 
1899. 

Oct.       1.  Balance  on  hand  this  date f27  51 

Maintenance  Receipts, 
Nov.       3.  Quarterly  advance  from  State 

Comptroller |6,250  00 

1900. 
Jan.     21.  Quarterly  advance  from  State 

Comptroller 6,250  00 

April   23.  Quarterly  advance  from  State 

OomptPoller 6,250  00 

July     18.  Quarterly  advance  from  State 

ComptPoIler 6,250  00 

25,000  00 
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Spedal  appropriation  as  per  Chapter 

569,  Laws  of  1899: 
1899. 
Oct.      16.  Payment  by  State  Comptroller 

on  account |485  00 

Dec.     28.  Payment  by  Staite  Comptroller 

on  account 921  78 

1900. 
June    12.  Payment  by  State  Comptroller 

on  account 16  85 

July     25.  Payment  by  State  Comptroller 

on  account 6  75 

Sept.    20.  Payment  by  State  Comptroller 

on  account 21  75 

27.  Payment  by  State  Comptroller 

on  account 10  00 

f  1,462  I  a 

Special  appropriation  as  per  Chapter 

420,  Laws  of  1900: 
1900. 
Aug.    31.  Payment  by  State  Comptroller 

on  account |453  11 

Sept.    20.  Payment  by  State  Comptroller 

on  account 596  14 

27.  Payment  by  State  Comptivller 

on  account .   413  46 

30.  Payment  by  State  Comptroller 

on  account 7,803  00 

30.  Payment  by  State  Comptroller 

on  account 9,554  00 

18,819  71 
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Special  appropriation  as  per  Chapter 

419,  Laws  of  1900: 
1900. 
July     13.  Pa}Tiient  by  State  Comptroller 

on  account f349  75 

25.  Payment  by  State  Comptroller 

on  account 331  43 

Aug.      7.  Payment  by  State  Comptroller 

on  account 1,498  29 

Sept.    20.  Payment  by  State  Comptroller 

on  account 1,983  49 

27.  Payment  by  State  Comptroller 

on  account 61  25 


Receipts  of  Reservation. 
1899. 

Nov.       1.  Draft  on  Bank  of  Niagara  for 

October  receipts fSOS  10 

Dec.       L  Draft  on  Bank  of  Niagara  for 

November  receipts 78  95 

1900. 
Jan.       L  Draft  on  Bank  of  Niagara  for 

December  receipts 35  55 

Feb.       1.  Draft  on  Bank  of  Niagara  for 

January  receipts 70  20 

March    1.  Draft  on  Bank  of  Niagara  for 

February  receipts 348  50 

April     1.  Draft  on  Bank  of  Niagara  for 

March  receipts 251  70 

May       1.  Draft  on  Bank  of  Niagara  for 

April  receipts 72  10 


14,224  2% 
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1900. 
June      1.  Draft  on  Bank  of  Niagara  for 

May  receipts |230  80 

July      1.  Draft  on  Bank  of  Niagara  for 

June  receipts 645  30 

Aug.      1.  Draft  on  Bank  of  Niagara  for 

July  receipts 1,612  45 

ftei^t.      1.  Draft  on  Bank  of  Niagara  for 

August  receipts 2,809  70 

30.  Draft  on  Bank  of  Niagara  for 

September  receipts 2,076  45 

18,639  80 

1900. 

March  31.  Interest  on  balances  in  Manu- 
facturers and  Traders* 
Bank |6  05 

June    30.  Interest  on  balances  in  Manu- 

facturere  and  Traders' 
Bank 8  07 

14  12 

Total 158,087  48 


e 
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Abstract  CXVIII. 

No.  of 
Date.  VoQclier.  Name.  Amount. 

1899. 
Nov.      4.  1752.. R.   F.    Rankine,    Secretary 

and  Treasurer,  office  ex- 
penses        |7  28 

1753.. B.  P.  Rankine,  Secretary 
and  Treasurer,  ealary  Oc- 
tober, 1899 83  33 

6.  1754.  .Pay  roll,  October,  1899 1,579  33 

7.  1755.  .Thomas  V.  Welch,  CJommis- 

sioner's    and    office     ex- 
penses         45  67 

17.  1756.  .Globe  Ticket  Co.,  Inclined 

Railway   10  50 

1757.  .Hard wicke    &    Co.,    water 

pipes 2  52 

175S.. Walker  &  Paterson,  tools, 
buildings,  Inclined  Rail- 
way         10  47 

1759.. Walker  &  Paterson,  tools, 
buildings,  Inclined  Bail- 
way  15  55 

1760.  .James  Davy,  stationery 11  00 

1761.  .N.  F.  Hydraulic  Power  and 
Mfg.  Co.,  electric  lighting.      50  00 

1762.  .N.  F.  Hydraulic  Power  and 
Mfg.  Co.,  electric  lighting.      50  00 

1763.  .Andrew  H.  Green,  Commis- 
fiionor's  expenses 41  70 


•i 


y 
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Abstract  CXIX. 

No.  of 
Datit.  Voucher.  Name.  Amoont. 

1809. 
Nov.     17.  1764.  .J.  H.  Cook  &  Co.,  buildings.    f30  10 

1765.  .P.  J.  Davy,  buildings 47  13 

1766.. T.  P.  Kingsford,  Commis- 
sioner's expenses 1 53  10 

Deo.       2.  1767.. Pay-roll,  November,  1899...  1,324  03 

1768.  .Thos.  V.  Welch,  Superin- 
tendent's office  expenses.       18  24 

1769.. R.  F.  Rankine,  Secretary 
and      Treasurer,      salary 

November,  1899 83  33 

#3,662  2B 

Deo.       9.  1770.. P.  C.  Flynn   &   Son,  build- 
ings, iron  railing |70  12 

1771 .. Peterson  &  Grant,  build- 
ings          7  00 

1772.  .P.  J.  Davy,  water  pipes 53  05 

1773..Hardwicke    &    Co.,    water 

pipes 55  97 

1774.  .Gazette  Publishing  Co.,  Su- 
perintendent's office  ex- 
penses          2  25 

1775.. Walker  &  Paterson,    tools, 

buildings 21  62 

1776.. N.  F.  Hydraulic  Power  and 

Mfg.  Co..  electric  lighting.       50  00 
14.  1777..  A.     J.      Porter,      Commis- 
sioner's expenses 24  50 
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No.of 
Datit.  Voucher.  Name.  Amoant. 

1899. 
Deo.     22.  1778.. Alexander  Henschel,  Presi- 
dent's office  expenses. . . .     |70  00 
80.  1779.  .Pay-roll,  December,  1899. . .  1,392  55 
1780.  .Thoa.    V.    Welch,  Superin- 
tendent's office  expenses. .      49  05 

f  1,796  11 

Abstract  CXX. 

1900. 
Jan.       8.  1781.. R.    F.    Rankine,   Secretary 

and    Treasurer,  traveling 

expenses ^28  37 

1782.. R  F.  Rankine,  Secretary 
and  Treasurer,  salary,  De- 
cember, 1899 83  33 

Ill  70 

Abstract  CXXI. 
Feb.       2.  1783.. R.    F.    Rankine,    Secretary 

and      Treasurer,      salary 

January,  1900 ^33 

1784.. R.  F.  Rankine,  Secretary 
and  Treasurer,  office  ex- 
penses          3  59 

1785.  .Pay-roll,  January,  1900 1,198  29 

1786.  .Pay-roll,  January,  1900,  sup- 

plemental       475  25 

3.  1787..  Gazette  Publishing  Co., 
Superintendent's  office 
expenses 2  25 


• 
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No.  of 
Date.  Toucher.  Name.  Amot 

1900. 
Feb.       3.  1788.  .James  Davy,  Superintend- 
ent's office  expenses f  6  85 

1780.  .Thos.  E.  McOarigle,  bridges.      30  55 
1790. .  Alvah  Bushnell  Co.,  Super- 
intendent's     office      ex- 

'  penses 6  00 

1791.. Welch   Coal   &  Wood   Co., 

coal   60  50 

1792.. J.  H.  Cook  &  Co.,   bridges, 

buildings 34  69 

1793.  .J.  H.  Cook  &  Co.  buildings.      44  79 

1794.  .N.   P.   Hy.   Power  &  Mfg. 

Co.,  electric  lighting 50  00 

1795.. N.   F.   Hy.   Power   &   Mfg. 

•  Co.,  electric  lighting 50  00 

1796.. Walker  &   Paterson,  build- 
ings         13  68 

1797.. Walker   &   Paterson,  tools, 

buildings  11  21 

1798.. Thos.   V.   Welch,    Superin- 
tendent's office  expenses..      41  50 
8.  1799..Charie8  M.  Dow,    Commis- 
sioner's expenses 398  14 

13.  1800.. National  Press  Intelligence 

Co.,  Secretary  and  Treas- 
urer, office  expenses 1  10 

17.  1801.. Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  office 
expenses 26  38 
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No.  of 
Dsttu  Voucher.  Name.  Amount. 

1900. 
Feb.     17.  1802.  .A.J.  Porter, Commissioner's 

expenses |22  89 

21.  1803..  Pay-roll,    Febnuary,     1900, 

Prospect  Park 191  50 

28.  1804.  .Peter  A.  Porter,  Jr.,  Secre- 

tary and  Treasurer,  salary, 

February,  1900 83  33 

March    1.  1«05.  .Pay-roll,  February,  1900. . .  1,007  91 
2.  1800.  .Thos.    V.    Welch,    Superin- 
tendent's office  expenses..      35  10 

5.  1807.. Milton  E.   Johnson    &   Co., 

Secretary  and  Treasurer, 

office  expc^nees 14  00 

7.  180®.  .Pay-roll      February,      1900, 

supplemental   294  50 

29.  1809.  .A.  J.  Porter,  Commissioner's 

expenses 19  43 

April  2.  1810.  .Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  sal- 
ary, March,  1900 88  33 

1811.. Thos.    V.    Welch,    Superin- 

tendent's  office  exx>enses.       47  51 

1812.  .Pay-roll,  March,  1900 1,486  17 

6.  1813.. Joseph  McDonald,  coal....       11  95 
1814..  Grout    Electrical    Co.,    In- 
clined Ry 7  60 

1815.  .Elizabeth  Read,  ice 44  16 

1816.  .N.  F.  Hydraulic  Power  and 

ft/ 

Mfg.  Co.,  electric  lighting.      50  00 
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Ko.of 
Dmta.  Voucher.  Name.  Amoant. 

1900. 
April     6.  1817.  .Gazette      Publishing      Co., 

Superintendent's        office 
expenses |15  00 

1818.  .Otazette      Publishing     Oo., 

iSuperintendent's        office 
expenses 6  25 

1819.  .N.  F.  Hy.  Power  &  Mfg.  Co., 

electric  lighting 50  00 

1820.  .Walker  &   Paterson,   tools, 

buildings 18  72 

1821.. Walker   &   Paterson,  tools, 

buildings 9  05 

1822..  W.    A.    Shepard,    bridges, 

buildings 17  99 

1823.  .Arthur  C.  Kugel,  roads 6  30 

16,060  79 

Abstract  CXXII. 

April   27.  1824.  .A.  J.  Porter,  Gommitssioner's 

expenses f  26  95 

80.  1825.. Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  salary, 

April,  1900 83  33 

May       2.  1826.  .Thos.    V.    Welch,    Sui>erin. 

tendeut*s,  office  expenses.       49  90 
1827.  .Pay-roll,  April,  1900 2,040  40 

2,200  SB 
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Abstract  OXXIII. 

No.  of 
Data.  Toocber.  Name.  AmoOBt; 

1900. 
Magr     22.  1828.  .Qeorge     Baines,     (3ommis- 

sioner's  expenses (37  62 

23.  1829.  .P.  C.  Flynn  &  San,  build- 
ings       191  02 

1880.  .F.  W.  Oliver  Co.,  toote 75 

1831.  .Brophy  &  Co.,  seed 3  50 

1882.. Welch  CJoal  and  Wood  Co., 

coal 76  25 

1833.  .J.  H.  Cook  &  Co.,  buildings.        8  39 
23.  1834.. William  F.  Wall.  Inclined 

Railway  231  07 

1835.. Walker  &  Paterson,  build^ 
ings,  tools,  Inclined  Bail- 
way  and  water  pipes . . , .       78  11 

1836.  .F.  W.  Oliver  &  Co.,  tools. .         5  65 

1837.  .N.  ^.  Hydraulic  Power  and 

Mfg.  Co.,  electric  lighting.       50  00 
31.  1838.. Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  salary 

May,  1900 83  33 

Jane      1.  1839.  .Pay-roll,  May,  1900 2,202  50 

4.  1840..Tho8.    V.    Welch,    Superin- 
tendent's oflSce  expenses .       32  58 
6.  1841.. Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  office 

expenses 10  86 

»3,011  83 


J  _> 
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Abstract  CXXIV. 

No.  of 
Date.  Voncher.  Name.  Amoant. 

1900. 
June      7.  1842.  .Andrew  H.  Green,  Commis- 
sioner's expenses |31  65 

13.  1843.. A.  J.  Porter,  Commission- 
er's expenses 19  90 

15.  1844..Th08.   V.    Welch,   Superin- 
tendent's office  expenses.      25  95 

18.  1845.  .Teter  A.  Porter,  Jr.,  Secre- 

tary and  Treasurer,  travel- 
ing expenses 25  00 

20.  1846..Thos.    V.    Welch,    Superin- 
tendent's office  expenses.       24  50 
1847.. A.  J.  Porter,  Commission- 
er's expenses 25  00 

30.  1848.  .Peter  A.  Portei-,  Jr.,  Secre- 
tary and  Treasurer,  salary, 

June,  1900 .'..       83  33 

July       3.  1849.  .Pay-roll,  June,  11)00 1,772  62 

f  2,007  95 

Abstract  CXXV. 
July       9.  1850.  .National  Press  Intelligence 

Co.,  Secretary  and  Treas- 
urer's office  expenses. ...      |5  00 

19.  1851..Elderfield-Hartshorn     Co., 

toolfe,  buildings 54  28 

1852.  .Niagara     Electric     Equip- 

ment   Co.,   inclined    rail- 
:  way 1  28 

1853.  .P.  J.  Davy,  buildings 23  10 
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No.  of  ^  ^ 

Date.  Voucher.  Name.  Amoiut.. 

1900. 
July    31.  1854.. Peter  A.  Porter,  Jr.,  Secre- 
tary      and       Treasurer, 

salary,  July,  1900 f83  33 

Aug.      2.  1855..  West      Disinfecting      Co., 

buildings 48  00 

1856.  .N.  F.  Hy.  Power  and  Mfg. 

Co.,  electric  lighting ....       50  00 
1857.. N.  F.  Hy.  Power  and  Mfg. 

Co.,  electric  lighting....       50  00 

1858.  .F.  W.  Oliver  Co.  tools 2  70 

1859.  .Niagara     Electric     Equip- 

ment  Co.,   inclined   rail- 
way          2  89 

1860..Elderfield-Hartshom  Co., 
water  pipes  tools,  build- 
ings         30  22 

1801 . .  J.  H.  Cook  &  Co.,  buildings .         8  90 

1862 . .  Charlotte  Haeberle,  in- 
clined railway 11  00 

1863.  .Thos.  McKnight,  roads 100  00 

1864.. Thos.  V.  Welch,  Superin- 
tendent's office  expenses.       42  27 

1865.  .Pay-roll,  July,  1900 1,888  61 

21.  1866.  .Pay-roll,  August,  1900 339  00 

1867.. Thos.  V.  Welch,  Superin- 
tendent's office  expenses.       49  46 

31.  1868.  .Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer, 
salary,  August,  1900 83  33 
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No.  of 
Date.  Yoacber.  Name.  Amonnt. 

1900. 
Sept      4.  1869.  .Pay-roll,  Augual,  1900 |1,200  87 

1870.  .Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  office 
expenses 41  68 

1871 . .  Elderfield-Hartsborn     Co., 

tools 24  84 

1872.  .Elderfield-Hartsborn  Co., 
water  pipes,  tools,  build- 
ings         72  39 

1873.. James  B.  Lyon,  extra  an- 
nual reports 45  00 

1874.  .W.  A.  Sbepard,  bridges 71  03 

1875.  .Gazette  Publisbing  Co.,  Su- 

perintendent's expenses  .        7  25 

1876.  .N.  F.  Hydraulic  Power  and 

Mfg.  Co.,  electric  ligbting.      50  00 

1877.  .N.  F.  Hydraulic  Power  and 

Mfg.  Co.,  electric  ligbting.      50  00 
1878.. Globe  Ticket   Co.,   inclined 

railway 51  50 

1879.. P.  C.  Flynn  &  Son,  build- 
ings       285  21 

14.  1880    Pay-roll,  September,  1900  . .       45  00 
80.  1881 . .  Peter  A.  Porter,  Secretary 

and    Treasurer,    Septem- 
ber, 1900 83  37 

1882 ..  Niagara  Electric  Equip- 
ment Co.,  inclined  rail- 
way          1  50 
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No.  of 
Date.  Yoacher.  Name.  Amomit. 

1900. 
Sept.    30.  1883.  .Cataract  Ice  Co.,  ice |87  60 

1884.  .P.  C.  Flynn  &  San,  signe. . .       24  76 

1885 . .  E Werfleld-Hartshom  Co., 
tool-s,  water  pipes,  build- 
ings       33  00 

1886.  .N.  F.  Hydraulic  Power  and 

Mfg.  Co.,  electric  lighting.      50  00 

1887.  .Dean    &    Hoffman,    roads, 

stairways 38  45 

1888..Whitmore  &  Beaser,  in- 
clined railway 17  50 

1889.. Globe  Ticket   Co.,   inclined 

railway 6  50 

1890.. Thos.    V.    Welch,    Superin- 

m 

intendent's      office       ex- 
penses        49  49 

1891.. Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  office 
expenses 15  98 

1892.  .Fred  Batclielor,  se(Hi 9  00 

1893.  .Pay-roll,  September,  1900. .  1,003  37 

|6,2:;s  «5 

Payments  out  of  |30,0(I0,  a^  per  chapter  5G9,  Laics  of  1899. 

Abstract  II.     Series  K. 
1899. 
Oct.      16.        8.. Pay-roll,  Se[>tember,  1809..  ?399  25 

9.  .Fred  Hatchelor,  gnifis  seed.         9  00 
10.. William  S.  Kgerton,  plant- 
ing, roads 75  00 

11..  Franklin     Pfletcher,     grass 

sod 1  75 

485  00 


Date. 

1899. 
Deo.  22. 
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Abstract  III.     Series  K. 

No.  of 
Yoaeher.  Name.  Amount. 

12.  .William  E.  Egerton,  planting.  f70  30 
13.  .Elmflfnger  &  Barry^  vines. . .  2  88 
14 . .  Pay-roll,   November,   plant- 
ing    645  08 

15.  .Fred  Batchelor,  graa9  eod.  6  00 
16 ..  Charlotte  Haeberle,   plant- 
ing    4  50 

17.  .Pay-roll,  December,  plant- 
ing    193  02 

Abstract  IV.     Series  K. 

The  Engineering  Record,  shelter 

building  fO  60 

19.  .William  Pool,  shelter  build- 
ing           3  50 

20 . .  Gazette  Publishing  CJo.,  shel- 
ter building 6  75 

Abstract  V.      Series  K. 
July     28.      21.  .Journal  Publishing  Co.,  shel- 
ter building f 6  75 

22.  .Walter  Jones,  shelter  build- 
ing         17  50 

23..  Cataract     Publishing     Co., 

shelter  building 2  50 

24.  .TMilliam  Pool,  shelter  build- 
ing           1  7S 


1900. 
June    20. 


Sept.    22. 


f921  7S 


16  85 
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No.  of 
Date.  YooehMr.  Name.  AmovBt. 

1900. 
«ept.   27.      25.  .Walter  Jones,  shelter  build- 
ing ..* |10  00 


Payments  out  of  f  120,000,  as  per  ch^ters  419  and  420, 

Laws  of  1900. 
Aug.    31.        1..J.  E.  Bouftrite,  arch  bridge 

to  Goat  Island |150  00 

2.  .H.  A.  Beid,  arcb  bridge  to 

Goat  Island 126  00 

3..  Ed  ward     A.     Bond,     arch 
;  bridge  to  Goat  Island ...       48  36 

4..D.     6.     Hollenbeck,     arch 

bridge  to  Goat  Mand ...       18  40 
5..D.  D.  Waldo,  arch  bridge 

to  Goat  Island 90  08 

6.. William    P.    Judson,    arch 

bridge  to  Goat  Island 21  27 

Sept.  22.  7.  .Engineering  News  Publish- 
ing Co.,  arch  bridge  to 
Goat  Island 57  60 

8.  .The     Engineering    Record, 

arch  bridge  to  Goat  Island      36  80 

9.  .J.  E.  Boutrite,  arch  bridge 

to  Goat  Island 17  95 

10.  .Edward      A.      Bond,    arch 

bridge  to  Goat  Island. . .  30  04 
11.. Walter  Jones,  arch  bridge 

to  Goat  Island 56  25 


|38  60 
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No.  of 
Dstai.  Tooebtr.  Name. 

1900. 
Sept   22.      12.  .Pay-roll,  August,  1900,  arch 

bridge  to  Goat  Island f397  50 

27.      13 . .  Walter  Jones,  arch  bridge 

to  Goat  Island 120  00 

14..  D.     S.     Hollenbeck,     arch 

bridge  to  Goat  Island ...  81  00 
15.  .D.  D.  Waldo,  arch  bridge  to 

Goat  Island 156  96 

16.. Pay-roll,   September,   1900, 

arch     bridge     to     Goat 

Island 55  50 

80.      17.  .W.  H.  Keepers  &  Co.,  first 

estimate,  arch  bridge  to 

Goat  Island 7,803  00 

18.  .W.H.  Keepers  &  Co.,  second 

estimate,  arch  bridge  to 

Goat  Island  *. 9,554  00 

118,819  7t 

Payments  out  of  f  5,000,  as  per  chapter  419,  Latcs  of  1900. 

Abstract  I.     Series  N. 
July     12.        1.  .Pay-roll  June,  1900,  Briddle 

stairs        (iron        railing, 

bridges) f349  75 

18.        2.  .Dobbie  Foundry  &  Machine 

Co.,  iron  railings 307  64 

3.. Arthur  C.  Kugel,  iron  rail- 
ing           7  13 

4.  .P.  C.  Flynn  &  Co.,  iron  rail- 
ing         16  66 
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No.  of 
Date.  Yoacber.  Name.  Amomit. 

1900. 
Aug.      7.        5.. Pay-roll    July,    1900    (iron 

railing,  stone  stairway) . .  ?702  73 
6..R.  D.  Young,  stone  stair- 
way, Goat  Island 140  75 

7.  .Arthur    C.     Kugel,     stone 

stairway.  Goat  Island . . .     140  00 
8..F.  J.  Munson,  stone  stair- 
way. Goat  Island 158  17 

9.  .Queenston  Quarry  Co.,  stone 

stairway.  Goat  Island. . .     356  64 
Sept.    22.      10.      J.  H.  Cook  &  Co.,  stone 

stairway.  Goat  Island. . .       15  76 

11 . .  Dobbie  Foundry  and  Ma- 
chine Co.,  stone  stair- 
way, Goat  Island 134  95 

12 . .  Walter  Jones,  stone  stair- 
way, Goat  Island 21  25 

13 . .  Elderfield-Hartshorn  Co., 
stone  stairway.  Goat  Isl- 
and         48  56 

14.. William  S.  Egerton,  stone 

stairway,  Goat  Island...       41  75 

15.. R.  D.  Young,  stone  stair- 
way. Goat  Island 249  50 

16.. F.  J.  Munson,  stone  stair- 
way, Goat  Island 467  10 

17.  .Pay-roll  August,  1900, stone 

stairway.  Goat  Island...  1,004  62 
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Ko.«f 
Date.  Voucher.  Name.  Amoant. 

1900. 
Sept.    27.      18.  .Pay-roll    September,    1900, 

stone  stairway,  Goat  Isl- 
and      f5S  25 

19.. Walter  Jones,  stone  stair- 
way, Goat  Island 8  00 

14,224  21 

Remittances  to  the  State  Treasurer: 
1899. 

^'ov.      1.  Draft  for  October  receipts |308  10 

Dec.       1.  Draft  for  November  receipts 78  96 

1900. 

Jan.       2.  Draft  for  December  receipts 35  55 

Feb.       2.  Draft  for  January  receipts 70  20 

March    2.  Draft  for  February  receipts 348  50 

April     2.  Draft  for  March  receipts 251  70 

May       1.  Draft  for  April  receipts 72  10 

June      4.  Draft  for  May  receipts 230  80 

July      2.  Draft  for  June  receipts 045  30 

Aug.      2.  Draft  for  July  receipts 1,612  45 

Sept.      3.  Draft  for  Auj^'ust  receipts 2,809  70 

30.  Draft  for  September  receipts 2,076  45 

8,580  80 

1900. 

April     6.  Check  for  interest  on  balances  in 

Manufacturers  and  Traders' 
Bank,  Buffalo,  N.  Y $6  05 

July      2.  Chock  for  interest  on  balances  in 

Manufjicturers  and  Traders' 
Bank,  Buffalo,  N.  Y 8  07 

14  12 

1900. 

Sept.    30.  Cash  balance  on  hand 37  82 

Total ?58,087  48 
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Classification  op  Accounts. 
Mcmten-anoe. 

Secretary  and  treasurer,  office  expenses J124  77 

Secretary  and  treasurer,  salary 1,000  00 

Salaries,  8ux>erintendent  and  clerk 3,066  65 

Police  4,500  00 

Inelined  railway 2,324  83 

Prospect  Park 3,356  84 

Goat  Island 2,075  72 

Road« 1,591  02 

Walkfij 1,540  73 

Conmussioner's  expenses 829  43 

Superintendent's  office  expenses 530  62 

Water  pipes 189  34 

Tools 137  90 

Electric  lighting 650  00 

Presid^t's  office  expenses 70  00 

Secretary  and  treasurer,  traveling  expenses 53  37 

Bridges  172  76 

OomjKwt 475  25 

Coal  148  70 

Ice 131  76 

Seed 12  50 

Buildings 1,896  05 

Extra  annual  reports 45  00 

Signs 24  75 

Stairways 32  70 

124,989  69 

'  r  ■        I     <     ■ 
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Improvefnefits  under  chapter  569,  Laics  of  1899. 

Series  K. 

Grading |399  25 

Grass  sod 16  75 

Planting 962  90 

Roads 25  00 

Vines 2  88 

Shelter  building 55  35 

11,462  IS 

Improvements  under  chapters  419  and  420,  Laics  of 

1900. 
Series  L. 

Arch  bridge,  mainland  to  Goat  Island 18,819  71 

Improvements  under  chapter  419,  Laws  of  1900. 

Series  N. 

Iron  railing ?669  88 

Biddle  stairs 49  50 

Bridges 37  00 

Stone  Stairway,  Goat  Island 3,467  83 

4,224  21 

Total  remittances  to  State  Treasurer 8,553  92 

Cash  balance  in  hand  September  30,  1900 37  82 

Total t58,087  48 


PETER  A.  PORTER,  Jr., 

Treasurer. 
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We,  the  undersigned,  hereby  certify  that  we  have  examined 
the  foregoing  report  of  the  treasurer  for  the  fiscal  year  ended 
September  30,  1900,  the  vouchers  and  other  papers,  and  we  find 
the  report  and  aceompanying  documents  correct,  and  that  the 
treasurer  has  properly  accounted  for  all  moneys  received  and 
disbursed  by  him  during  the  fiscal  year  ended  September  30,. 
1900. 

ALEXANDER  J.  PORTEE, 
GEORGE  RAINES, 
Commissioners  of  the  State  Reservation  at  Niagara. 

Attest: 

Chablds  S.  Dubkbe, 
Professional  Accountant  and  Auditor,  Niagara  Falls,  N.  Y. 


Report  of  the  Superintendent 


OF  THB 


STATE  RESERVATION  AT  NIAGARA 


FOR  THE 


Fiscal  Year  Ending  September  30,  1900. 
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Report  of  the  Superintendent 


To  the  Commissioners  of  the  State  Reservation  at  "Nia^OAra: 

Gentlemen. — The  most  important  improvements  made  during 
the  fiscal  year  ending  September  30,  1900,  have  been  the  work 
upon  the  stone  arched  bridges  from  the  mainland  to  Goat  Island, 
and  the  work  upon  the  new  shelter  building  in  Prospect  Park. 
The  construction  of  an  iron  guard  railing,  on  Luna  Island,  and 
the  construction  of  a  stone  stairway,  and  observation  points,  at 
the  American  Falls  on  Goat  Island 

STONE  ARCHED  BRIDGES,  MAINLAND  TO  GOAT  ISLAND. 

June  30th,  work  of  constructing  temporary  bridges  and  of  re- 
moving portions  of  the  Whipple  truss  iron  bridges,  was  com- 
menced. The  railings  and  sidewalks  were  removed  from  the  iron 
bridge  from  the  mainland  to  Green  Island.  The  iron  bridge  from 
Green  Island  to  Goat  Island  was  entirely  removed. 

All  the  space  desired  for  materials,  and  every  facility  possible 
for  the  advancement  of  the  work,  have  been  accorded  to  the 
•contractors.  Although  a  considerable  force  of  men  has  been 
employed  the  work  has  not  progressed  as  rapidly  as  expected. 
No  attempt  was  made  to  work  double  shifts  during  the  summer 
months  when  the  work  could  be  done  to  advantage.  That  the 
contractors  came  without  an  adequate  plant  and  without  ex- 
perienced overseers  for  the  work  has  been  evident  from  the  out- 
Bet. 
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At  the  close  of  the  fiscal  year  the  piers  and  abutments  for  the 
bridge  from  the  mainland  to  Green  Island  are  not  in  place,  and 
the  arches  for  the  bridge  from  Green  Island  to  Goat  Island  are 
unfinished. 

Before  the  winter  sets  in  the  bridge  from  Green  Island  to 
Goat  Island  will  probably  be  completed,  excepting  the  sidewalka 
and  the  piers  and  abutments  will  be  in  place  for  the  bridge  from 
the  mainland  to  Green  Island. 

The  iron  bridge,  from  the  mainland  to  Green  Island  will  prob- 
ably be  allowed  to  remain  during  the  winter  for  the  accommodar 
tion  of  the  public. 

SHELTER  BUILDING,  rROSPECT  PARK. 

The  new  shelter  building  was  located  in  Prospect  Park  be- 
tw€*en  Falls  street  and  Niagara  street.  Work  was  begun  in 
August  and  has  progressed  steadily  since  that  time.  Some  de- 
lay has  been  experienced  in  obtaining  the  stone  for  the  struc- 
ture. 

The  walls  are  approaching  completion,  and  if  the  building  ia 
enclosed  before  the  winter  sets  in  it  can  be  completed  within  the 
contract  time. 

STONE  STAIRWAY,  GOAT  ISLAND. 

The  wooden  stairway  at  the  American  Falls  on  Goat  Island 
has  been  removed  and  a  substantial  stone  stairway  constructed. 

There  are  57  steps  of  Queenston  stone,  10  feet  wide,  14-inch 
tread,  and  G-inch  rise,  laid  in  Portland  cement,  on  stone  founda- 
tions  4  feet  deep,  so  as  to  be  below  the  frost  line.  There  are 
four  flights  of  stairs  slightly  winding,  and  three  spacious  land- 
ings, for  rest  and  observation.     An  iron  guard  railing  has  been 
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erected  on  the  side  towards  the  high  bank,  of  the  river  and  a 
rustic  embankment  constructed  on  the  other  side.  The  margins 
of  the  stairway  have  been  graded  and  covered  with  sod  and  will 
be  planted  with  vines  and  trailing  plants  the  coming  spring. 

OBSERVATION  POINTS. 

The  walk  and  look-out  at  the  foot  of  the  stone  stairway  on 
Goat  Island  have  been  raised  from  1  to  6  feet,  and  an  iron  guard 
railing  constructed.  Observation  points  have  also  been  con- 
structed at  the  top  of  the  stairway  on  each  side  of  the  entrance, 
and  the  iron  guard  railing  adjusted  to  the  new  arrangement. 

The  curbing  and  paving  at  the  carriage  turn-out  near  the  top 
of  the  stairway  have  been  taken  up  and  are  being  replaced  at  a 
point  about  50  feet  further  distant  from  the  entrance  to  the 
stairway,  and  the  observation  points  for  visitors  at  the  Ameri- 
can Falls  on  Goat  Island. 

IRON  GUARD  RAILING,  LUNA  ISLAND. 

The  old  guard  railing  on  Luna  Island  has  been  removed  and 
a  new  iron  railing  of  the  pattern  d(»signed  by  Mr.  Calvert  Vaux, 
substituted.  The  standards  are  bolted  to  stone  flags,  laid  in 
concrete.  There  are  no  straight  lines  in  the  railing.  The  new 
railing  is  safer  and  more  sightly  than  the  one  removed. 

PAVING  BUFFALO  AVENUE. 

Buffalo  avenue,  between  Mill  slip  and  First  street,  adjacent  to 
the  Reservation,  has  been  paved  with  asphalt  by  order  of  the 
city  of  Niagara  Falls.  Buffalo  avenue,  between  Seventh  street 
and  the  eastern  terminus  of  th(^  Reservation,  has  also  been 
paved  with  macadam  by  direction  of  the  city  authorities, 

4 
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The  pavinj?  of  Buffalo  avonno  mado  it  necossary  to  raise  the 
grade  of  First  street  within  the  Reservation  about  2  feet. 

Filling  and  grading  were  also  required  back  of  the  curb  on 
the  Green  below  First  street. 

Advantage  was  taken  of  the  paving  of  Buffalo  avenue  to  ob- 
tain material  for  filling  the  low  places  along  the  riverway  and 
on  the  terrace  and  on  Willow  Island. 

Rome  filling  and  grading  has  also  been  done  on  the  uneven 
open  space  adjacent  to  the  Loop  driveway  at  Port  Day. 

SUSPENSION  BRIDGES  TO  SISTER  ISLAND. 

Several  examinations  of  the  Suspension  bridges  to  the  Sister 
Islands  have  been  made  by  the  State  Engineer.  Plans  and 
specifications  for  the  repairs  of  the  bridges  were  received.  After 
a  subsequent  examination  requested  by  the  Board,  the  plans  and 
specifications  were  returned  to  the  State  Engineer  for  revision 
and  no  further  action  has  been  taken 

It  may  be  desirable  to  abandon  the  idea  of  repairing  the  pres- 
ent bridges  and  to  apply  to  the  Legislature  for  an  appropriation 
for  stone  arch  bridges  to  the  Sister  Islands,  in  keeping  with  the 
bridge  to  the  first  island  already  constructed. 

PUBLIC  CARRIAGE  STANDS. 

The  public  carriage  stands  on  the  reservation  were  abolished 
May  2Gth  in  accordance  with  the  resolution  adopted  by  the 
Board.  A  copy  of  the  resolution  was  mailed  to  each  driver  of  a 
licensed  carriage.  The  drivers  have  complied  with  the  require- 
ments  almost  without  exception. 

The  licensing  of  impropt^r  persons  by  the  city  government 
necessitated  the  abolition  of  the  carriage  stands. 
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Baring  the  year  two  licensed  carriage  drivers  have  been  ex- 
cluded from  the  Reservation  for  violation  of  the  ordinances. 


RESERVATION  CARRIAGE  SERVICE. 

During  the  progress  of  the  work  upon  the  arched  bridges  to 
Goat  Island  the  Reservation  carriage  service  has  been  operated 
by  placing  horses  and  carriages  on  Goat  Island. 

The  Reservation  Carriage  Service  Company  has  been  notified 
to  deliver  passengers  only  on  the  river  side  of  the  Riverway  and 
to  use  the  Reservation  carriages  for  hire  only  within  the  Reser- 
vation. 

The  Reservation  carriage  service  should  be  operated  without 
combination  of  any  kind  with  any  other  local  business  enter- 
prise. 

THE  RIDDLE  STAIRS. 

Repairs  have  been  made  upon  the  Biddle  Stairs  and  the  steps 
leading  to  them.  The  structures  are  so  old  and  unsuitable  that 
the  question  of  their  public  use  after  the  present  season,  is  re- 
spectfully submitted  to  the  Board  for  consideration. 

COVERING  CRIBWORK  GOAT  ISLAND. 

A  large  number  Of  the  sumacs  that  were  rapidly  spreading 
over  the  upper  end  of  Goat  Island  have  been  removed.  The 
timber  docking  and  cribwork  along  the  southern  shore  of  Goat 
Island  have  been  covered  by  the  sumacs  removed  and  by 
brush  collected  in  the  thicket  on  Goat  Island  so  as  to  be  invisi- 
ble, restoring  the  natural  appearance  of  the  shore. 

The  banks  adjacent  to  the  cribwork  have  been  planted  with 
Virginia  creepers  and  willows. 
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ELECTRIC  RAILWAY  ON  THE  RIVERWAY. 

* 

The  work  of  laying  a  single  track  for  the  electric  cars  on  the 
riverway  was  commenced  November  13,  1899.  The  cars  are  run 
on  the  riverway  only  a  portion  of  one  block  between  Falls 
avenue  and  the  entrance  to  the  International  Steel  Arch  Bridge. 

The  cars  have  been  in  operation  nearly  a  year  under  regula- 
tions formulated  by  the  Board. 

Connecting  the  railway  systems  at  the  foot  of  Falls  street 
and  at  the  Steel  Arch  Bridge,  has  been  a  great  convenience  to 
visitors  to  the  Falls.  There  is  not  the  entire  freedom  for  vehi- 
cles formerly  enjoyed  in  that  part  of  the  riverway,  but  aside 
from  that  the  Reservation  has  suffered  no  injury.  The  operation 
of  the  cars  as  a  rule,  has  been  satisfactory,  proving  the  wisdom 
of  the  State  in  retaining  the  ownership  of  the  track  and  the 
absolute  control  of  the  operation  of  the  cars  within  the  distance 
traveled  inside  the  Reservation. 

ELECTRIC  RAILWAY  STATION. 

The  site  for  the  railway  structure  proposed  to  be  built  by  the 
Electric  Railway  Company  on  the  riverway  has  been  cleared 
and  sketches  for  the  building  have  been  submitted,  but  the 
structure  has  not  yet  been  erected. 

The  station  should  be  dignitied  and  substantial  with  archi- 
tectural character  worthy  of  so  prominent  a  location. 

GRADING  AND  PLANTING. 

Planting  has  been  done  in  I*rosi)ect  Park  on  the  Riverway  on 
Green  Island  and  at  the  entrance  to  Goat  Island.  A  list  of  the 
trees,  shrubs  and  vinos  i)lant(Ml  is  licn^vitli  submitted. 

A  lnrj;e  number  of  dead  ti-ees  and  1n'<'  stumps  in  Prosi>ect 
Park  have  been  grubbed  out  and  removed. 
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The  riprapping  af  the  river  shore  at  Fourth  street  with  large 
stones  has  been  completed  and  the  ground  made  by  filling, 
graded,  sown  with  grass  seed  and  planted  with  trees  and  shrubs. 

The  riprapping,  grading  and  planting  at  the  new  stone  arch 
bridge  to  the  First  Sister  Island  has  been  completed. 

A  large  quantity  of  compost  for  the  lawns  which  had  been 
collected  in  the  gravel  pit  on  Goat  Island  during  the  summer 
and  tumped  and  mixed  from  time  to  time  was  spread  upon  the 
lawns  during  the  winter  months. 

The  fountain  in  Prospect  Park  has  been  taken  down,  the  basin 
removed,  and  the  locality  filled  and  graded. 

ROADS. 

A  heavy  covering  of  gravel  has  been  placed  on  the  Riverway 
the  entire  distance  from  Falls  avenue  to  First  street,  and  from 
the  entrance  to  the  Steel  Arch  Bridge  at  Niagara  street.  Ex- 
tensive repairs  have  been  made  to  the  roads  on  Goat  Island,  and 
the  carriage  turn-out  at  the  Inclined  Railway  has  been  graveled. 

The  margin  of  the  Riverway  between  the  Steel  Arch  Bridge 
and  Niagara  street  has  been  filled  and  covered  with  sod,  and  a 
low  section  of  Prospect  Park  where  the  water  lodged  in  the 
spring  and  fall  has  been  filled. 

The  carriage  turn-out  at  the  Three  Sister  Islands  should  be 
enlarged  and  the  walks  through  it  changed  before  another  sea- 
son. 

The  artificial  banks  beside  the  road  in  Prospect  Park  have 
been  graded  to  a  natural  slope  and  the  road  widened  at  the 
Niagara  street  entrance. 

The  head  of  Green  Island,  where  erosion  took  place  during  the 
winter,  has  been  riprapped  with  large  stone. 
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The  fihrubs  in  the  nursery  have  been  transplanted  and  rear- 
ranged. Cuttings  of  Virginia  creepers,  bitter  sweet  and  other 
native  planits  have  been  planted  in  the  nursery  for  propa^tion. 
A  screen  of  evergreens  has  been  planted  on  Goat  Island  to  shut 
out  the  view  of  the  lumber  yard  from  the  driveway. 

A  bay  in  the  pond  in  Prospect  Park,  in  which  the  water  was 
stagnant^  has  been  filled. 

WALKS. 

A  gravel  walk,  eight  feet  wide,  has  been  constructed  on  the 
Riverway,  from  the  entrance  to  the  Steel  Arch  Bridge  to  the 
northern  terminus  of  the  Reservation  at  Niagara  street. 

Gravel  walks  in  Prospect  Park,  on  the  Riverway  and  on  Otoat 
Island  have  been  repaired. 

EXAMINATION  OF  STRUCTURES  BY  STATE  ENGINEER. 

The  supei'intendent  communicated  with  the  State  Engineer 
and  Surveyor,  as  directed  by  the  Board,  concerning  the  examina- 
tion of  the  bridges  and  structures  on  the  Reservation. 

December  27t]i  to  3l6t,  inclusive,  a  careful  examination  was 
made  by  C.  T.  Middlebank,  C.  E.,  of  the  State  Engineer's  Depart- 
ment. The  report  made  upon  such  examination  by  W.  R.  Davis, 
chief  bridge  d<.^igner,  is  herewith  submitted. 

The  report  sul)«tantially  I'ecommended  the  removal  of  the  iron 
bridges,  the  Biddle  Stairs  and  the  building  covering  the  Inclined 
Railway,  and  substitution  of  more  substantial  structures. 

THE  INCLINED  ILVILWAY. 

The  ti^cks  and  machinery  of  the  Inclined  Railway  have  been 
examinetl  and  repaired.  After  being  in  use  only  three  months, 
the  manilla  cable  of  the  Inclined  iiailway  was  found  to  be  defec- 
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tive.  It  was  removed,  an  old  cable  substituted  and  a  new  cable 
warn  ordered  and  received  and  was  attached  to  the  cars.  The  de- 
fective cable  has  been  returned  with  a  claim  for  an  allowance  on 
the  new  cable. 

Many  of  the  timbers  in  the  roadbed  of  the  Inclined  Railway 
should  be  renewed.  The  frame  structure  covering  the  Inclined 
Railway  ahould  also  be  renewed. 

An  elevator  shaft  in  the  locality  would  be  less  obtrusive 
than  the  Inclined  Railway  structure  and  would  afford  less  lodg- 
ment for  the  ice  in  the  winter  season.  The  enormous  accumu- 
lation of  frozen  spray  on  the  prosent  structure  is  a  great  element 
of  danger  and  expense  every  winter.  In  making  changes  in  the 
locality  it  would  be  well  to  consider  the  advisability  of  substi- 
tuting an  elevator  for  the  present  Inclined  Railway. 

STEAMBOAT  LANDING. 

During  the  year  the  steamboat  landing  has  been  leased  to  the 
Maid  of  the  Mist  Steamboat  Company,  which  has  kept  the  land- 
ing in  repair. 

Only  one  boat  has  been  in  operation. 

BRIDGES. 

The  roadway  of  the  Boulder  Bridge  on  the  Riverway  has  been 
covered  with  a  heavy  coating  of  cement  to  preveui  the  soakage 
of  water  through  the  masonry  of  the  arch. 

The  foundations  of  the  retaining  walls  at  the  rustic  stone 
bridge,  at  the  weir  below  First  street,  have  been  rejmiped. 

GUARD  RAILINGS. 

The  iron  guard  railings  in  Prospect  Park  and  along  the  high 
bank  on  Goat  Island  and  Luna  Island  anii  at  the  Stone  Stairway 
have  been  painted. 
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WATER  PIPES. 

The  water  pipes  conveying  the  supply  for  the  roads  and  build- 
ings on  Goat  Inland  have  Ikh^ii  rcmiovtHl  from  the  iron  bridges  to 
the  temporary  bridges  and  arrangements  made  for  supplying  tbe 
bridge  contractors  with  water  for  their  work. 

The  water  pipes  on  the  surface  of  the  ground,  tbe  standpipes 
for  €rprinkling  the  roads  and  the  drinking  fountains  have  been 
disconnected  for  the  winter  season. 

BUILDINGS. 

The  roof  of  the  terminal  station  at  the  foot  of  the  Inclined 
Railway  has  been  repaired  in  placi«  where  it  was  damaged  by 
the  ice  during  the  winter. 

April  l()th  the  gable  on  the  northern  side  of  the  lower  terminal 
station  was  torn  off  by  the  ice.  The  damage  has  been  repaired. 
The  structure  covering  the  Inclined  Twailway  has  been  repainted. 
The  cottage  on  (loat  Island  has  been  reshingled.  The  slat  sides 
and  imdti  have  biH^ri  remov(Hl  from  tlie  8h(*lter  Building  at  the 
Thii»e  Sister  le^laiuls  and  the  structure  repainted. 

The  IndincHl  Railway  building  and  the  pavilion  in  Prospect 
Tark  hav(»  Ixm^h  repainted.  The  i»avilion  building  should  be  re- 
shingled ilie  coming  spring. 

'\ 
The  gat(*  h^>us(*  and  summer  house  in  Prospect  Park,  the  shel- 
ter building  at  iSbe  Horse  Shoe  Falls,  the  pidice  booth  on  Oreen 
Island,  (he  RtniciuiW*  at  the  Cave  of  the  Windtj  building  and  the 
park  siiits  and  labh-s  V'lve  been  repainted. 

Tho  park  seats  and  ial\Jt'S  have  hi'ou  stored  in  the  open  pavilion 
in  Prospect  Park  and  on  jGoat  Island  for  the  winter  season. 
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VISITORS. 

The  number  of  persons  who  viefited  the  Reservation  during  the 
fific^l  year  is  estimated  at  750,000.  Of  this  number  456,249  came 
in  "  excursion  "  parties.  A  statement  of  the  excursions  to  the 
Reservation  during  the  year  is  hereto  appended. 

EMPLOYEES. 

The  number  of  regularly  classified  employees  is  nine,  to  wit:  1 
superintendent^  1  treasurer  and  secretary,  1  cJerk,  2  police  and 
caretakers,  Goat  Island;  3  police  and  caretakers,  Prospect  Park; 
1  Inclined  Railway  police  and  caretaker. 

A  statement  of  the  number  of  laborers  and  teamsters  employed 
each  month  is  herewith  submitted. 


STATEMENT  OF  NUMBER  OP  EMPLOYEES. 


1890. 

October 


November 
December 
January . 
February . 
March  . . . 


April 

May 

June  . .  .  .  . 
July  .  .  .  .  , 
August . . . 
September 


Mamtcnance  RoUs. 


Foreman.    Aut.  foremen 


en. 

3 

Te«mBters. 

1 

Laborers. 

17 

3 

18 

3 

1 

13 

3 

2 

18 

3 

2 

19 

2 

1 

14 

3 

2 

38 

3 

1 

31 

2 

1 

24 

2 

1 

35 

1 

1 

28 

1 

e 
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1890. 

November 
December, 


June 


July  .  .  .  .  . 
August . . . 
September 


Improvement  RoUs. 
Ohapter  56D  of  the  Laws  of  1899. 

Forenitn.    Aast.  foreman.        Teamsten. 


Chapter  419,  Laws  of  1900. 

1  1 


1 
1 
1 


2 
3 
2 


1 
3 
3 
1 


Laborers. 

19 
23 


6 
17 
20 
18 


Chapter  420,  Laws  of  1900. 

August 8 

September 9 

Detailed  statements  of  the  receipts  and  expenditures  of  the 
superintendent,  the  amount  of  the  payrolls  for  each  month  and 
the  classification  of  the  pay-rolls  and  accounts  are  hereto  ap- 
pended. 

Res-pectfully  submitted, 

THOMAS  V.  WELCH, 

SuperUUendent. 


EXCURSIONS. 


OCTOBER,  1899,  TO  SEPTEMBER,  1900,  INCLUSIVE. 

1809.  Cart.  Penons. 

Oot.        6.  Special  party  from  Philadelphia. .  6  300 
Boston,  Mass.,  Knights  of  Colum- 
bus    1  25 

8.  Cleveland  and  Erie,  Pa 50  :^000 

11.  National  Druggists'  Association . .  10  600 

12.  Pennsylvania   Superintendents  of 

Poor 6  360 

Special  Mexican  party 1  60 

15.  Buffalo,  N.  Y.,  and  Cleveland,  O.. .  30  1,800 

20.  Baltimore  and  Washington 8  480 

1900. 

Jan.      14.  Buffalo,  N.  Y 5  300 

Feb.       4.  Buffalo,  N.  Y 10  600 

7.  Buffalo,  N.  Y 6  360 

11.  Buffalo,  Bochester  and  Lookport, 

N.  Y 30  1,800 

18.  Buffalo,  Bochester  and  Lockport, 

N.  Y 20  1,20(1 

March    4.  Buffalo,  Rochester  and  Lookport, 

N.  Y 15  900 

11.  Buffalo,  Rochester  and  Lockport, 

N.  Y 15  900 

18.  Buffalo,  N.  Y 10  600 

25.  Buffalo,  N.  Y 12  720 

50 
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IMO.                                                                                                       Xo.  of  ears.  Peraona. 

May       5.  Lockport,  N.  Y.,  Arbor  Day 10  MO 

11.  Buffalo,  Central  High  School 4  240 

14.  Norweglane    from    Minnesota    to 

Europe 10  GOO 

16.  Rochester,  N.  Y.,  the  Eagles 4  240 

24.  Queen's  birthday  excursion 30  1,800 

June      1.  Detroit,  Mich.,  Goal  Dealers 2  120 

3.  Detroit,  Mich.,  CosA  Dealers 2  120 

Sunday  excursions 20  1,200 

4.  Canadian  Editorial  Ass'n 2  120 

Butchers'  Oonyention 10  600 

5.  American  Pattern  Makers 3  ISO 

Canadian  Press  Ass'n 2  120 

N.  Y.  State  Butchers'  Ass'n 3  180 

9.  Union  Sunday  Schools^  Hamilton, 

Ont 2  120 

Dunkirk,  N.  Y 12  720 

City  oflQcials,  Allegheny,  Pa 2  120 

10.  Sunday  excursions  (all  sources). . .  65  3,900 

12.  Bradford,  Pa. 8  480 

City  officials,  Toronto,   Ont.,  and 

friends 3  180 

13.  Buffalo,  N.  Y.,  Knights  of  Honor. .              2  120 
Pennsylvania   R.   R.  officials  and 

newspaper  men 3  180 

Toronto,  by  boat 200 

14.  Pennsylvania  R.  R.  officials 6  360 

Strathroy,  Ont 7  420 

Stratford,  Ont 4  240 
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1900.                                                                                                       No.  of  oars.  FonoDS. 

Jnne    15.  Buffalo,  N.  Y.,  Wholesale  and  Be- 

tail  Goal  Dealers 3  ISO 

16.  Hamilton,  Ont,  Tailors'  Union 7  420 

Buffalo  Ck)al  Dealers 14  840 

Delegates  to  Philadelphia  Conven- 
tion              10  600 

Toronto,  Ont.,  by  boat 100 

17.  Carbondale,  Pa 10  600 

Western  N.  Y.  &  Pa 10  600 

Cleveland,  Ohio 10  600 

Bochester  and  Buffalo,  N.  Y 141  8,420 

Niagara  on  the  Lake,   Canadian 

militia 2,000 

Susquehanna 9  540 

18.  Topeka,  Kan.  (Turnverein) 1  60 

Milwaukee,  Wis.  (Turnverein) 1  60 

19.  Teachers    and     Scholars,     Public 

Schools,  Cleveland,  O 6  360 

Toronto,  Ont,  by  boat 75 

20.  Toronto,  Ont.,  by  boat 200 

21.  Epworth  League,  Rochester,  N.Y.              5  300 
McCaul,   M.  E.  Church,  Toronto, 

Ont 4  240 

Epworth  League,  by  boat,  Toronto, 

Ont 400 

Niagara    on    the    Lake    Ontario, 

Canadian  militia 500 

22.  Toronto,  Ont.,  by  boat 100 

23.  Hornellsville,  N.  Y ,              9  540 

Saturday  half-holiday  excursion . .            10  600 
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1900. 

June 


July 


23.  Englifiih  Pai)er  Mannfactnrers 

Hamilton,  Ont.,  brewers 

Orangeville,  Out.,  Foresters 

Mooneyville,  Ont.,  by  boat 

24.  Sunday  excursions 

26.  Carlton  M.  E.    Church,    Toronto, 

Ont.,  by  boat  

27.  Baptist  Church,  Toronto,  Ont.,  by 

boat  

28.  BuflFalo,  N.  Y.,  Miss  Remington's 

School   

Delegates    to    National    Saenger- 

bund'  

Homoopathists,  en-route  to  Paris. 
Lockport,  N.  Y.,  Thursday  Club.. 

Toronto,  Ont.,  by  boat 

30.  Delaware,  Lackawanna  &  Western 

Half-holiday  excursions 

Maine,  H.  H.  Delegates  to  Kansas 

Convention  

1.  Rochester,  N.  Y 

Cleveland,  O 

Buffalo,  N.  Y 

2.  Dominion    Day    excursions    from 

Canada  

Toronto,  by  boat 

3.  Railroad    employees,  T.    H.  &    B. 

Line   

Toronto,  by  boat 

4.  From  all  sources 


"So.  of  ears. 

1 

PWSOBI. 

60 

8 

480 

9 

510 

960 

167 

10,000 

900 

275 

120 


1 

60 

2 

1120 

1 

60 

526 

16 

960 

20 

1,200 

1 

60 

12 

720 

10 

600 

60 

3,600 

140 

8,400 

4,000 

8 

480 

125 

250 

16,000 
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IfOO.  No.  of  oan.  Penons. 

July      5.  Presbyterian       Sunday       School, 

Toronto,  by  boat 554 

6.  Methodist  Sunday  School,  Toronto, 

by  boat 750 

7.  National    Oonfectionere'    Convene 

tion   ^  2  120 

Saturday  half-holiday  excursions..  40  2,400 
Employees,  Mathew  Harris,  Ham- 
ilton, Ont  10  r.OO 

Toronto,  Ont.,  Foresters,  by  boat 400 

8.  Sunday  excursions,  all  sources 85  5,100 

9.  Kansas,  Neb.,  Delegates  returning.  2  120 

Chautauqua,  N.  Y 4  240 

National  Whist  Players  Conven- 
tion     6  800 

10.  Ehnployeee,  International  Traction 

Co 12  720 

Toronto,  Farmers'    Institute,    by 

boat   900 

11.  Washington,  Ohio,  Grocers 7  420 

American  Knife  Mfrs 1  60 

Buffalo,  N.  Y.,  Feohsein  Bowling 

Club  1  60 

Toronto,  Ont,  by  boat. 100 

12.  Carbondale,  Pa  6  360 

Rochester,  N.  Y 2  120 

Buffalo  Traction  Oo.'s  employees.  15  900 

Welland,  Ont.,  Orangemen 28  1,680 

Toronto,  by  boat 500 

13.  Grand  Trunk  R.  R.,  employees...  84  5,040 


64:  [Anflwmr.Y 


1900.  No.  of  ean. 

July     13.  Buffalo  Traotion  Go.,  employees. . .             9  510 

Main  Une,  Erie  K  B 16  960 

Lehigh  Valley  B.  B 8  480 

14.  Cincinnati,  Ohio 17  1,020 

Chautauqua,  N.  Y 7  420 

Saturday  half  holiday  excursions.            40  2,400 

Toronto  Brantford,  Waterloo,  Ont.           36  2,160 

Toronto,  by  boat.  Plumbers 3,000 

15.  Pittsburg,  Pa 18  1,080 

Sunday  excursiouB,  all  sources. ...           90  5,400 

16.  Guelph,  Ont 8  480 

Buffalo,  N.  Y.  Traction  Oo.'s  em- 
ployees              17  1,020 

17.  National    American    Paper    Box 

Makere  2  120 

Pittsburg,  Pa 10  600 

Detroit,  Mich.,  Glass  Blowers 4  240 

St.  Mary  Magdalene  Church,  To- 
ronto, Ont 6  360 

18.  Hamilton,  Ont.,  Grocers'  Union. . .           117  7,020 
Toronto,  Ont.,  by  boat 5,000 

19.  Bradford,  Pa 7  420 

Jamestown,  N.  Y 10  600 

Buffalo,  N.  Y.,  Traction  Co.'s  em- 
ployees             14  840 

Daughters  of  Rebecca 200 

Toronto,  Ont.,  by  boat 4,000 

20.  Cleveland,  0 8  480 

Baltimore  and  Washington 12  720 

Toronto,  Ont,  by  boat 600 
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IBOO.  No.  of  can.       PeraoDt.  ^ 

July     21.  Cleveland  and  Detroit 

Saturday  half-holiday  excursions.. 

Liinciisler,  N.  Y 

Hamilton,  Out.,  Clothiers'  Union. . 

Grand  Trunk  Railroad  employees. 
22.  Pittsburg,  Pa 

Wheeling,  W.  Va 

Cleveland,  O 

All  other  sources 

2.*^  West(»rn  N.  Y.  and  Penai>sylvania 
excuivion 

Ot her  sources 

Toronto,  Out.,  by  boat 

2^1.  Toronto,  Out.,  by  boat,  Odd  Fel- 
lows   

2.1.  K.  W.  iS:  O.,  main  linr 

St.  Thomas,  Ont.,  (Jrocrrvmen.  . .  . 

Toronto,  Ont.,  Foresters,  by  boat. 

26.  Oh-jui,  X.  Y 

St.  Thomas,  Ont 

Toronto,  Out.,  by  boat 

27.  Buffalo,  N.  Y.,  Public  Schools  Nos. 

:\  42  and  41 

Washington  and  Baltimore* 

Ohio  and  Jndiana 

Toronto,  Ont.,  Baivtist  Church.  . .  . 
riamilton.  Out 

28.  Ratavia,  N.  Y 

Pittsburg,  Pa 

G(*n(Tal  half  holiday  excursion. . .. 
5 


16 

960 

45 

2,700 

2 

120 

6 

360 

60 

3,600 

10 

600 

10 

600 

12 

720 

120 

7,200 

10 

600 

10 

600 

500 

1 

1,100 

18 

1,080 

17 

1,020 

1,200 

9 

540 

17 

1,020 

700 

9 

540 

20 

1,200 

:\o 

1,800 

4 

240 

18 

1 ,080 

60 

3,600 

30 

1,800 

65 

3,900 
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1900.                                                                                                           No.  of  cars.  PorMoa. 

July     28.  Hamilton,  Out 30  l,80f) 

Toronto,  Ont,  by  boat li,000 

29.  Buffalo  and  Roehoster,  N.  Y 90  5,400 

South  B<?n(l,   Ind.  and   Cleveland, 

0 30  1,800 

I        Pittsburg,  Pa 10  600 

Phi  Ganimia  Delta  Frateinity 3  180 

30.  Guelpb,  Onit,  Forewtei-s 34  2,040 

Toronto,  Ont.,  by  boat 900 

31.  Jamestown,  N.  Y 9  540 

Buflfalo,  N.  Y 10  6(M) 

Toronto,  Ont.,  by  biKit 5(K) 

Aug.       1.  Toronto,  Ont.,  by  boat 700 

0>M»n  Sound,  Ont.,  by  b<wt (lOO 

2.  German  Lutheran  Church  (oity)..               9  540 
LockiKHit,    N.    Y.,    Congit*gational 

Church    5  :UK) 

Toi-onto,  Ont.,  by  boat 1/MK) 

3.  Washington  and  Baltimort* 14  S40 

Pliiladel[>hia  and  Beading 20  1,200 

IVf.  0.  and  Tx^high  Valley  raiilmads.           140  S,4(M) 

Liike  Erie  and  Western  B^iilroad. .             40  2,400 

Cincinnati  and  CoIumbuK,  Ohiio. . .             40  2,400 

Buffalo,  N.  Y 20  l,2tM) 

4.  Chautauqua,  X.  Y 9  540 

Hamilton,  Ont 10  (JOO 

Port  Jervis,  Ont 18  1  ,(Kso 

Saturday  half  holiday  excursion..             :>U  1,S00 

5.  Paris,  Out.,  Whoh^sale  (Ji'octTs...               5  300 
Cleyeland,  Ohio  10  CMK) 
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1900.  No.  of  cars. 

Aug.      5.  Buffalo,  LockiK>rt  and  Rochester, 

X.  Y 167 

R.,  W.  &  O.  niaiu  lim* 8 

G.  Cliautauqim,  N.  Y 8 

WiMKMock,  Out.,  Foresters 7 

7.  Western  iK)int« 10 

Buffalo,  N.  Y 15 

Hamilton,  Ont.,  Odd  Fellows 10 

Toronto,  Ont.,  by  boat 

8.  Niagara  County  Vetcn-ans 15 

Notional  Aas-n  Window  Trinmi-eps.  3 

Big  FiHir  I'xcumion 20 

Chautauqua,  N.  Y 9 

Firemen's  Oonventlion 74 

Toronto,  Ont,  by  boat 

0.  Buffalo,  Rochester  and  Pittsburg.  10 
Canadian  Brotlicniiood  I^KHwnotive 

Engineers 5 

Main  line  W.  N.  Y.  &  Pa 1) 

Main  line  C,  II.  &  I) IS 

Wabash  line 10 

Other  souir(»s 20 

Toronto,  Ont.,  by  boat 

10.  Michigan  Southern  R.  R 30 

y              BulTalo,  N.  Y 40 

Grand  Rapids,  Mich 18 

Uaniilt'on,  Ont 10 

Ton)nto.  Ont.,  by  bojit 

11.  Main  line,  R.,  W.  &  0 10 

St  George's,  Ont 25 


Person*. 

10,020 
480 
480 
420 
600 
900 
600 

7,000 
900 
180 

1,200 
540 

4,440 


600 


300 

540 

1,080 

960 

1,200 

1,000 

1 ,800 

2,400 

1,080 

600 

800 

960 

1,500 
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IMO. 

Aug. 


No.  of  cars. 

11.  Stony  Greek,  Qnt 20 

Saturday  half-haliday  excursion . .  60 

Toronto,  by  boat • 

12.  Main  Line  N.  Y.  C.  and  Buffalo. ...  115 

Oindnnati,  Ohio 23 

Oleveland,  Oliio  14 

13.  Woodstock  and  Hamilton,  Ont 34 

Lakewood,  N.  Y 8 

Toronto,  Ont.,  by  boat 

14.  Chautauqua,  N.  Y 8 

Syracuse  and  Aubura 10 

Pittsburg,  Pa 12 

Cleveland,  Ohio 10 

Buffalo,  N.  Y 30 

Toronto,  Out.,  by  b(Kit 

15.  Western  jjoints 75 

Elmira,  N.  Y 10 

Cleveland,  Ohio 10 

Toronto,  Ont.,  Hibernians 34 

Camidiiin  Pacilic  ainl  boat 20 

16.  I>HkiH).r(,  N.  v.,  Lutheran  ChiHvh.  4 

JMiffalo  and  iv^Mliesttr 40 

N.  V.  C.  &  11.  B.  B.  B 30 

W.  N.  V.  &  Pa IS 

Pennsylvania  B.  B 20 

J).,  L.  &\V 20 

(.'lov(M*  lA'-id  lin(» 20 

17.  All  sourci's 2(^2 

Oranp'vilh'.  Onl.,  by  IxKit 

18.  T.,  U.  &  B.  B.  B 27 


1,200 

3,600 

1,500 

6,900 

1,380 

820 

2,040 

480 

500 

480 

600 

720 

600 

1,800 

5(K) 

4,500 

600 

600 

2,040 

1,200 

240 

2,400 

1  ,S00 

1,(^80 

1,200 

1,200 

1 ,200 

12,120 

6J)00 

1,620 
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1900.  Ko.  of  oars.  Penoat. 

Aug.    18.  Chautauqua,  N.  Y 8  480 

Saturday  half-holiday  excureiim..  40  2,400 

19.  JamestowD,  N.  Y 8  480 

N.  Y.  C,  W.  S.  and  C.  &  B 100  6,000 

Nickel  Plate  lino 20  1,200 

20.  Wisconsin  Pi^ees  Ass'n 2  120 

Kingston,  Out.,  by  Inwit.  ,>, 700 

Zl,  Braudford  and  Simcoe,  Ont 20  1,200 

National  Floi'ists'  O>iivention 2  120 

Chautauqua,  N.  Y 7  420 

Youngstown 8  480 

22.  L.  S.  &  M.  S.  R.  R 9  540 

Chautauqua,  N.  Y 4  240 

Buffalo,  N.  Y 15  900 

Tomnto,  Ont.,  by  boat 200 

23.  Black  Koctk  Union  School 4  240 

Albion,  Bi'ocki)ort  and  IlKxthester.  16  960 

Main  line.  Nickel  Plate 12  720 

Cleveland  and  Buffalo 12  720 

St.  Thomas,  Ont 34  2,040 

24.  Philadelphia  and  Washington. . . .  20  1,200 

Bi-ooklvn,  N.  Y.,  (h  A.  R 9  540 

Cii-and  l8hmd  Evangelical  Church.  3  ISO 

Toronto^  Ont.,  by  boat ^00 

25.  Brooklyn,  N.  Y.,  G.  A.  R 20  1,200 

Maine    and    New    Ilampshiiv    C 

A.  R .          0  r)40 

Hamilton,  Ont •       16  960 

Sjilurday  half  holiday  excunslion..  25  1,500 

Toronto,  Ont.,  by  boat 200 
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1900. 

Aug. 


Sop. 


No.  of  can.  Penoot. 

26.  Knights  of  Pythias 4  240 

Sunday  excursions 80  4,800 

St.  Catherines,  Ont 8  480 

27.  Erie,  Pa 10  COO 

27.  Jamestown,  N.  Y 4  240 

28.  Main  line  Pa.  R.  R 12  720 

Chautauqua,    N.    Y.    Society    of 

Friends 5  300 

Pennsylvania  (special  excursion).  40  2,400 

Elmira,  N.  Y 14  840 

Jamestown,  N.  Y 0  360 

29.  Toronto,  Ont.  (annual  fair) 30  1,800 

Toronto  by  boat 1,300 

30.  Allegany  Valley 12  720 

Toronto,  Ont 15  900 

Ijaneaster,  Pa 14  840 

Toronto  by  boat 300 

31.  Knights  of  Pythias 5  300 

Philad(»lphia  and  Baltimore 20  1,200 

All  other  eourc(^s 50  3,000 

1.  G.  A.  R.  en  route  to  Phihideli)hia. .  S  480 

New  York  city 10  600 

Saturday  half-holiday  excursion. .  75  4,500 

Toronto,  by  boat 900 

2.  Raltimore,  Washington  and  IMiila- 

delphia 20  1,200 

Lake  Erie  and  Western  K.  R 15  900 

RulTalo,  RochestcT,  etc 85  5,100 

3.  New  York,  Mozart  Vc»rein 4  240 

Rochester,  Syracuse  and  Lockport  65  3,900 


No.  58.]  71 

1900.                                                                                                         Ko.  of  ten.  Persons. 

Sept.      3.  R.  W.  &  O.  &  L.  S.  &  M.  S 30  1,800 

Buffalo,  N.  Y : 20  1,200 

Scranton,  Pa 10  600 

Hornellsville,  N.  Y 10  600 

Toronto,  Ont.,  by  boat 3,000 

4.  Cleveland,  0 5  300 

W.  N.  Y.  &  P.  Line 9  540 

Chicago,  111 18  1,080 

Toronto,  Ont.,  by  boat 900 

5.  Mansfield  and  Toledo,  0 14  840 

Pittsburg,  Pa 12  720 

Philadelphia,     Washington     and 

Baltimore 20  1,200 

Toronto,  Ont 25  1,500 

Nickel  Plate  R.  R 10  600 

California  (Special  Party) 2  120 

Hamilton,  Ont 20  1,200 

Toronto,  Ont.,  by  boat 1,600 

i\.  Canton,  0 14  840 

Toronto,  Ont.,  by  boat 5,000 

7.  (i.  A.  R.  returning 1  60 

Toronto,  Ont.,  by  boat 1,500 

8.  Nickel  Plate  R.  R 20  1,200 

Detroit,  Mich.,  Mail  Carriers 0  540 

Saturday  half-holiday  excursions.             10  600 

Toronto-,  Ont.,  cars  and  boat 10  1,500 

0.  M.  S.  &  L.  S 21  1,260 

Sunday  excursions   45  2,700 

10.  Toronto,  Out.,  by  boat 900 

11.  Fire  Underwriters  Convention...               5  300 


1900. 

Sept. 
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No.  of  cart.       Penou. 

11.  Laundry  Men's  Association 5  300 

12.  National  Association,  Einbalniers              5  300 

Braumoisters'  Conv(»n1i(Ui    8  480 

Simcoe,  Ont 12  720 

12.  Buffalo,  N.  Y.,  C.  M.  I^  A.  Society.              4  240 

13.  Insurance  agents    3  180 

Toronto,  Ont.,  by  bojit 300 

14.  Baltimore,  Washington  and  T*hila- 

delphia IG  im 

Toront o,  Ont,  by  hon  t 250 

16.  Nickel  Plate  R.  R 10  600 

L.  S.  &  M.  H,  R.  R 10  COO 

Rocbest(T,  Lockport  and  l^iiffjilo.             15  900 

17.  Toronto,  Ont.,  by  boni 200 

19.  Street  Railroad  Assoriation 4  240 

Toronto,  Ont.,  by  bont 200 

20.  Carbondale,  Pa G  3G0 

Scranton,  Pa G  3G0 

HormOlsvillt*,  N.  Y 5  300 

■ 

21.  Washington  and  Halliniorr 8  480 

Toronto,  Onl.,  bv  boat 350 

22.  Port  Jarvis  1  240 

23.  Ro(rhest«*r,  Syranisc  and  r.nfralo..             32  1,020 

24.  Stratford  and  (lalt,  (hit.,  Mctho 

(list  churchc^s   10  GOO 

St.  Catherines,  Ont 3  180 

25.  Consludiorton,  Pa.,  Firnnen 1  GO 

Kniporiuni,  Vi\ 5  300 

2G.  New  York  (SptMtial  Party) 2  120 

St.  Catherines,  Ont 3  180 
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IWO"  No.  of  care.       Peraons. 

Sept.    26.  Toronto,  Ont.,  by  boat 600 

27.  North  Carolina  Press  Association.              2  120 
Washington,  Baltimore  and  Phila- 
delphia                9  540 

St.  Catherines,  Ont 4  240 

Toronto,  Ont.,. by  boat 250 

28.  Newfane,  N.  Y.,  Basket  Factory 

employees 

30.  Buffalo,  N.  Y 

Rochester,  N.  Y 

St.  Catherines,  Ont 


r 

o 

120 

20 

1,200 

6 

360 

5 

300 

«,389 

4.')6,249 

RFKrAPITTTLATION. 
18W. 

October Ill  6,625 


November 
December 


1900. 

January 


February 

March 

April 

May 

June 

July 

August 2,559 

September 


5 

300 

60 

3,960 

52 

3,120 

58 

3,480 

6P»6 

44,325 

2,055 

1.50,229 

2,559 

176,.540 

847 

67,670 

6,380 

456,249 
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THE  STORY  OF  NIAGARA. 

BY   O.    H.   HITCHCOCK,    LL.    D. 
[Reprinted  from  the  AmericsD  Aotiquarian,  Jannarj,  1901.] 

There  is,  so  far  as  is  known,  no  better  locality  than  the  region 
of  the  Niagara  gorge  to  afford  an  insight  into  the  length  of  time 
that  has  elai)8ed  since  the  disapiK*arance  of  the  ice-sheet  fi'om 
the  northern  United  Btates.  At  fu-et  it  was  thought  to  be  a 
very  simi)le  problem.  Given  a  gorge  seven  milee  long,  known  to 
be  lengthening  annually  by  a  defmite  number  of  feet  and  inches, 
we  can  asc<'rtain  the  number  of  years  required  by  dividing  the 
sum  total  of  f(H?t  by  the  annual  recession.  This  result  is  believed 
to  represent  the  period  that  ha«  elai^sed  Ajince  the  ice  age,  because 
the  Niagara  River  commenced  its  existence  in  coneRMiuence  of  the 
damming  of  the*  ancient  Erie  (Erigan)  Kiver.  The  original  chan- 
nel having  bi»en  blocked,  Lake  Erie  accumulated,  and  its  lowest 
line  of  exit  was  by  way  of  the  Niagara  Kiver.  Sir  Charles  Lyell 
in  18<11  estimat(*<l  this  period  to  have  been  about  3G/>00  yeare. 
He  siupp(>^;cd  the  annual  wear  to  be  one  foot.  The  latest  ligures 
indicate  i\w.  amount  of  recc^ssion  to  be  four  times  as  great, 
ilence,  if  th(*r(»  were  nothing  more  to  be  said,  our  conclusion  mu«t 
be  tliat  th(»  lime*  needed  was  only  one-fourth  of  *]G,000. 

Hut  this  eslimati*  must  b(*  modilied  by  a  careful  consideration 
of  various  factors.  It  mu«t  be  conceded  that  the  Niagara  Kiver 
began  to  How  only  after  the  obliteration  of  the  Erigan  Channel. 
Then  the  peculiar  elbow  at  the  whirlpool  indicates  a  second 
blockade,  and  consequent  divergence  of  the  river  toward  Lewis- 
ton;  for  in  none  of  the  numerous  canons  of  the  West  do  we  lind 
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any  such  arrangement.  The  gorge  varies  greatly  in  width  and 
depth,  as  if  the  volume  of  the  river  had  been  diminished  at  times. 
Again,  Ihe  work  may  have  be(»u  interrupted  by  another  glaeial 
blockade*,  or  modifiiHl  by  the  presence  of  lakes  not  now  existent. 
The  story  of  the  gorge,  then,  shows  nnich  complication.  It  will 
be  our  tawk  to  state  what  the  principal  events  in  the  history  of 
this  n^gion  have  been,  so  as  to  b(»  able  to  judge  of  the  value  of 
comnHitations  based  upon  the  work  performed. 

Theiv  m  no  lack  of  literature  pertaining  to  thi«  subject.  The 
facts  are  of  very  ea«y  apprehension;  hence  a  multitude  of  authors, 
attracted  by  the  sublimity  of  the  roaring  cataract,  have  placed 
th(Mr  opinions  upon  record.  Si»v(*ral  hundi-ed  titles  of  these  writ- 
ings might  be  euumeratcnl — of  travellei^s,  historians,  po<»t«,  artists, 
statesmen,  generals,  divines,  besides  proft^ssional  physicists  and 
giH)logist8.  Among  those  worthy  of  special  mention  are  the 
early  pictun^s  by  Father  Hennepin,  a»  seen  in  1G78;  by  Peter 
Kalm  in  1751;  by  Capt.  llasil  Ifall  in  1827  with  a  camera  lucida; 
by  famous  artists,  Church  and  Bierstadt,  and  finally  by  the 
photographi^r  wilh  the  best  of  mod(Tn  ai)pliances.  Biixi's-eye 
vi(»ws,  with  the  geology,  or  estimah^s  of  age,  came  from  Robert 
Bakewell,  Jr.,  in  18^0;  Sir  Charles  Lyell,  1841;  Prof.  James  Hall, 
1843;  Dr.  Julius  Pohlman,  1888,  and  others  The  two  more  recent 
authors,  who  have  surpassed  all  othem  by  their  discernment  and 
brilliant  suggestions,  are  Drs.  J.  W.  S^>encer  and  G.  K.  GillK»rt 
in  their  writings  during  tlu*  past  twiMity  years.  Stations  for  the 
accurate  measurement  of  the  recession  w(»re  established  by 
James  Ilall  in  1842;  verified  and  obs(»rved  by  the  United  States 
l.ake  Survey  in  1875,  R.  S.  Woodward  in  188(;,  and  A.  S.  Kibbe 
in  1890.  An  altogetln^r  di(Ter(Mit  class  of  ])ap(MS  relate  to  the 
use  of  the  pow(4*  derived  from  the  falling  water,  and  its  trans- 
mission to  great  distances. 


No.  58.] 


79 


Niagara  River  is  a  part  of  the  St.  Lawrence  system  of  drainage, 
coiuiiieucing  with  the  five  great  lakes,  Superior,  Michigan,  llnron, 
Erie,  and  Ontario,  having  an  area  of  94,650  square  miles,  of 
which  87,410  have  their  outlet  at  Buffalo.  This  discharge  proves 
to  be  about  375,000  cubic  feet  per  second^  or  7,000  tons,  equal  to 
the  latent  iK>wer  every  day  of  200,000  tons  of  coal.  The  St.  Law- 
ivnce  River  rises  in  Lake  Ontario,  flowing  irregularly  to  the 
ocean.  The  entire  system  is  a  very  modern  river,  geologically 
speaking,  full  of  rapids,  pools  and  still  water.  Uad  it  existed 
for  a  long  tim<»,  both  rapid«  and  lakes  would  have  disappeaiH^d  by 
erosion  and  drainage,  save  as  an  overflow  prevails  because  of  sub- 
mergence. 

The  Niagara  River  is  a  strait,  conntK^ting  Lakes  Erie  and  On- 
tario. Its  d<*pth  is  very  constant,  but  varies  with  storms.  A 
westerly  gale  may  crowd  water  from  Lake  Erie;  while  a  northerly 
wind  may  push  it  in  a  contrary  direction.  For  this  reason  the 
falls  were  once  almost  dry  for  several  hours. 

Th<»  followiug  statement  of  the  various  physical  featui'es  is 
net*d(Hl  for  the  discussion  of  the  history  and  age  of  the  gorge. 
They  an*  compikMl  fropi  the  mai)s  of  the  Unitcni  States  Lake  Sur- 
v(*v  and  the  United  Stat(»s  Geological  Survev. 


Lake  Erie 

BafTalo  to  head  of  rapids 

Rapids  to  head  of  falls 

American  fall 

Canadian  fall 

Great  gorge  to  railroad  bridge 

Whirlpool  Rapids 

Eddy  Basin 

Whirlpool  Basin 

Whirlpool   to  edge  of  Escarpment  at  St. 

David's 

Cove  section 

FoAter's  Island  to  Catholic  College 

Catholic  College  to  mouth  of  gorge 

WhlrIx>ool  to  Lewiston 

Lewlston  to  Lake  Ontario 

Lake  Erie  to  Lake  Ontario 

Mlai^ua  Plateau 


Miles  or  feet 


22.50  miles. 
.75  mile. 


11,750  ft.  2.25  miles. 

8  900  ft.    .74  mile. 

1,500  ft.    .28  mile. 

1,900  feet. 

3  miles. 

3,750  feet 

5,754  feet 

8,468  feet 

3,465  miles. 

7  miles. 
37,165  miles. 


Alti- 

tude 

Descent 

above 

In  feet 

sea. 

578 

563 

10 

517 

46 

520 

165 

517 

160 

840 

17 

295 

45 

285 

10 

282 

8 

"*249 

88 

247 

2 

326 

600 

a  •  •  •  •   • 

Width. 


1  2-5  miles. 

1,060  feet 
3,010  feet 

average  1,300  ft 

750  feet 

1,200  feet 

1,800  feet 

1.900  ft  to  1.25  m. 

1.800  feet 
1,800-1,700  ft 
1.100-1.800  ft 
l.lOO-l.TOOft 

2,400  feet 
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Early  CnEiOLOi^^irAh  FIistory. 

In  tlio  sliuly  of  llio  ^jcolof^iciil  liislor.v  of  tlu*  viciiiil  v  of  2sMagara, 
tliiro  j;rca(.  pcriiKls  iiuiy  hv  (l(»sij|:iiat<nl,  oacli  cliaractcTizoil  by 
pounliar  coudilion.s.  First,  llio  laviuj?  down  «>f  tlu'  cMvvslalliue 
foundation^*;  s<Tond,  tlio  deposition  of  the*  Silnrian  and  later  »c*di- 
ni<*nt8  upon  tin*  Airhrau;  (bird,  oro^iion  and  tlio  accnnnilalioii  of 
oartli,  sands,  and  clavs.  Tlic  first  witni'ssod  tho  action  of  fire; 
tln^  second  indii'atrd  tin*  prosonro  of  the  oci-an.  and  the  third  de- 
inand(>d  the  inovonu^nL  of  cnornioiis  glaciers  with  the  formatiun 
of  great  lakes. 

The  nean^st  Ioealit,v  of  the  Arehean  ervstallines  outcropping 
at  the  surfa(H\  is  in  ('anada,  more  than  a  hundred  miles  to  the 

north.     The  rncks  are  of   the  granite  order derived   from  the 

primeval  cru«t.  Tin*  .southern  l)(»nh*r  of  this  Archean  coincided 
with  a  shon*  line  from  tin*  TlHMisand  Islands  to  (Jeorgian  Hay 
on  j.ake  Huron,  against  which  (he  sands,  lim(t^(ones  and  clays 
of  (he  Lower  Silurian  (erranes  were  sli>wly  depusited  in  di^linite 
(U'der.  A  boiiiig  \J\iH)  fe4|  derp  at  (he  edge  <if  f^ake  Ontario, 
through  these  lower  d<'iM»si(s,  migli(  n^acli  (he  crystalline  schists, 
which  must  also  extend  Im-Iow  Niagara.  '  A  rcstoralion  of  the 
comlitioiis  prevailing  here  all  through  Silurian  time  would  show 
handed  (»f  sediment  a<hhMl  one  hv  one  to  (he  crvs(alline  (ract  — 
each  ag«'  indicating  a  growing  ar<'a  of  land,  while  (he  shore  line 
moved  s(Hi(herlv.  A(  Ijewision  (he  red  elavs  and  Kintis  of  the 
Medimi  (errane  pn'vail,  and  (hey  cons(itu(e  the  visible  fcninda 
(ion  of  the  plateau.  The  samls  repnsent  an  auciiMit  s<'a  !»eacli 
which  suppor(ed  w<n'ms.  mf»IIuKca  and  irilohites.  hesidee*  marine 
plants.  The  waves  juislied  sliells  up\^a;'d^i,  and  as  (he  water 
receded  (here  wouhl  he  left  (he  lines  madi  hy  the  upper  limit 
of  (he  surf,  and  rill  mark^  produced  hy  ilie  rusli  of  \\u*  cnrrnit 
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over  the  valves  of  the  braohiopods.  Every  vestige  of  wave 
action  is  perfectly  preserved  in  the  solid  rock.  In  another 
period  limestone  was  produced.  Evidently  this  was  a  coral 
growth,  for  their  remains  are  abundant.  Stated  detinitely,  the 
following  is  the  oi'der  of  the  terranes:  firsts  the  Medina  group, 
consisting  of  eK>ft  red  shales  and  sandstones  below,  a  gray  sand- 
stone, and  another  series  of  red  sandstone  and  shales;  in  all  a 
thousand  feet  in  thickness.  Above  the  Medina  is  the  Clinton 
group  of  shales  and  limestone^  followed  by  the  Niagaira  shale  and 
limestone.  At  Lewiston  above  the  water-level  the  Medina  is  210 
feet  thick;  the  Clinton,  20;  the  Niagara  shale,  82,  and  the  lime- 
stone, 20.  The  last  becomes  thicker  in  passing  southerly,  reach- 
ing 65  feet,  of  which  55  are  exposed  at  the  falls.  This  variation 
is  due  to  a  greater  erosion  at  the  north.  The  shale  was  a  c^a^ 
careous  mud  containing  organic  matter,  which  still  emits  an  oily 
smell  when  freshly  broken. 

After  the  deposition  of  the  layers  named,  there  ensued  the 
Salina  period,  when  large  bodies  of  salt  accumulatid  from  the 
evaporation  of  o<  (^an  water.  This  rock  lies  to  the  south  of  the 
gorge,  and  before  reaching  Buffalo  the  Lower  Helderburg  lime- 
stone succeeds* ;  so  that  the  whole  of  the  Upper  Silurian  is  dis- 
})layed  along  the  Niagara  Kivcr,  with  a  thickness  of  about  900 
feet.  These  rocks  constitute  a  plateau,  extending  as  far  east  as 
Rochester,  and  north  to  Georgian  Bay;  the  northern  edge  has 
a  steep  slope,  which  runs  parallel  to  Lake  Ontario  and  then 
turns  northwesterly  and  reaches  the  promonotory  between  the 
two  sections  of  Lake  Huron.*  The  strata  underlying  this 
plateau  slope  southerly  about  twelve  feet  to  the  mile.  The 
altitude  of  the  plain  is  about  six  hundred  feet  above  the  sea. 

*8ee  plate  1. 

6 
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The  Genessee  and  the  Niagara  are  the  most  important  gtrearas 
that  have  sawed  through  it.  The  smaller  streame,  like  the 
Tonawainda,  Chippewa,  and  the  Grand  of  Ontario,  flow  along 
depressions  in  this  plateau,  and  it«  general  ma«s  mav  be  com 
pared  to  a  dam,  causing  the  ^'ater  from  the  south  to  accumulate 
as  Lake  Erie. 

After  the  depositjion  of  the  Upper  Silurian  terranee  the  work 
of  continent-building  shifted  to  the  south:  thick  flags,  grits  and 
shale  mainly  constituting  the  De^"onian  system,  followed  by  car- 
boniferous sediments  supporting  an  immen.se  vegetation  over  the 
region  of  the  Appalachian  coal  fields,  and  eventually  insing  into 
mountains  at  the  close  of  the  Paleozoic.  Thus  originated  a  grand 
system  of  drainage,  arising  in  West  Virginia,  southwestern 
Pennsylvania,  eastern  Ohio,  and  western  New  York,  tributary' 
to  the  St.  Lawrence.  The  Monongahela  and  Youghiogheney, 
rising  in  ^Vest  Virginia,  flowed  northerly  down  the  Ohio  to  the 
great  bend  in  Heaver  County,  and  tlien  continuing  in  the  same 
direction  in  the  valley  of  the  Big  Heaver  River,  the  Cono<]uene8- 
fiing,  the  Shenango,  and  over  the  present  divide  by  Conueaut 
Lake  into  Lake  Erde.  The  rocky  floor  sloii)es  from  Pittsburg 
northerly.  The  drainage  of  the  upper  All<»gheny  Kiver  was  also 
to  the  north,  the  reverse  of  that  now  prevailing.  A  part  of  it 
joined  the  stream  just  described,  flowing  from  Oil  City  up  Fivnch 
Greek,  thence  into  the  Oonneaut.  Another  river  began  to  the 
southeast  of  Warren,  Pa.,  ascended  the  present  Conewango 
Creek,  and  at  Falconer,  N.  \'.,  received  the  di-aiuage  of  the  upj>er 
Allegheny  from  Potter  County,  Pa.,  i^eceiving  also  the  outlet 
from  Chautauqua  Lake,  and  reached  Lake  Erie  at  Dunkirk.  Of 
course  the  preeent  streams  discharging  into  l^ke  Erie  from 
Buffalo  around  to  Lake  St.  Clair  flowed  as  at  present.     As  the 
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result,  there  was  a  very  large  river  made  up  from  these  tribu- 
taries, which  followed  the  main  ehaiinel  of  Lake  Erie,  leaving  it 
at  the  mouth  of  the  Grand  River  of  Ontario,  pursuing  a  north- 
erly and  northeasterly  course  till  it  reached  Lake  On- 
tario at  Hamilton.  Plate  L  is  drawn  to  represent  the 
drai'nage  system  of  this  ancient  Erigan  Rdver.  Like  the 
modern  Niagara,  it  was  compelled  to  cut  its  way  through 
the  pkiteau.  Prof.  J.  W.  Spencer  was  the  firsst  to  point 
out  the  existence  of  this  great  river  across  the  Ontario  penin- 
sula, and  he  clearly  proved  its  course  through  the  Dundas  Val- 
ley in  a  cafion  much  exceeding  the  dimensions  of  the  modern 
Niagara,  now  covered  by  drift.*  This  system  of  drainage  doubt- 
less existed  through  all  Mesozoic  and  Tertiary  time.  Coeval 
with  the  flowage  of  the  Erigan  River,  was  the  excavation  of  the 
basin  of  Lake  Ontario. 

It  was  stated  above  that  the  Lower  Silurian  rocks,  which  are 
calcareous,  occupy  the  region  between  the  escarpment  and  the 
crystallines  of  Ontario.  The  ordinary  subaerial  agents  of  erosion 
must  have  been  occupied  with  the  removal  of  these  limestones 
during  the  whole  time  from  their  deposition  to  the  present.  Be- 
cause these  rocks  were  more  easily  removed  than  the  overlying 
Siuulstone,  the  drainage  was  made  to  move  easterly  from  the  very 
first.  In  a  similar  manner  the  whole  of  the  Api>alachian  Valley 
from  the  St.  Lawrence  to  Alabama  has  been  excavated;  eight 
and  ten  thousand  feet  of  strata  having  disappeared.  Perhaps  it 
may  be  possible  to  explain  the  excavation  of  Lake  Ontario  below 
the  sea  level  by  the  constant  flowage  of  water  containing  the 
limestone  in  soluton.  In  this  way  rock  can  be  excavated  below 
the  natural  fall  from  a  higher  to  a  lower  level,  and  thus  save 

*  American  Philosophical  Society  Proceedings,  Vol.  XIX.  1681. 
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the  necessity  of  a  belief  in  a  change  of  altitude  to  explain  deep 
peated  excavations  in  eohible  materials. 

Advent  of  the  Ice  Age. 
Near  the  close  of  the  Tertiary  Age  the  continent  rose  thon- 
eandfi  of  feet,  judging  from  the  submerged  fiords  upon  both 
coasts.  It  may  have  been  that  this  elevation  was  great  enough 
to  allow  Lake  Ontario  to  flow  to  the  Atlantic.  The  amount  was 
sufficient  to  bring  on  intense  cold,  so  as  to  cover  the  land  with 
glaciers.  The  latest  view,  hardly  as  yet  elaborated,  represents 
the  succession  of  three  or  more  glacial  epochs,  the  first  culminat- 
ing in  a  Cordilleran  ice  cap,  with  its  maximum  in  British  Co- 
lumbia. Glaciers  moved  across  the  Saskatchewan  plains  and  down 
the  upper  Missouri  Valley.  It  is  not  proved  that  it  extended  as 
far  as  to  the  great  lakes.  With  a  change  in  the  climate,  the  Cor- 
dilleran cap  disapjiearcd,  followed  by  a  temperate  epoch;  and 
then  a  seroiid  ice  cap  accuniulat^^d  on  the  northwest  shon^s  of 
Hud.stm'S  Bay.  Thonj^h  upon  a  low  foundation  this  ice  grew  to 
mountainous  altitudes,  known  as  the  Kt^watin  mass,  which  movt'd 
southerlv  into  the  Mississiinii  Vallev  and  southeasterlv  over  the 
great  lakes.  Ae  southeast  courses  of  stria^  are  common  in  the 
Ontario  peninsula,  it  is  juMibabli*  that  this  incursion  brought 
material  to  till  up  the  Erigan  Valley;  and  thus  in  the  tempi-rate 
j>eiiod  following,  tlie  drainage  of  that  wat^^r-rourse  accumulated 
to  give  us  Lake  Erie.  As  tin*  disfhar^ie  by  the  way  of  ^iiand 
River  and  the  Dundas  Valley  had  bt-en  in)i)eded  bv  the  glacial 
debris,  the  water  was  conijjelled  to  set-k  an  outlet  through  tli«* 
Niagara  d(*i»ression,  and  hence  the  birth  of  the  Niagara  River. 
No  one  can  tell  how  extensive  were  the  previoue^ly  existing  exca- 
vations made  by  the  pre-glacial  Tonawanda  and  Chippewa  Rivers. 
\A'hatever  they  Avere,  the  new  river  took  possession  of  the  vallev 
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and  pushed  northerly  past  the  whirlpool  and  the  St.  David's 
channel  to  a  confluence  with  I^ake  Ontario  at  its  extreme  north- 
erly end.  This  early  Niagara  carried  no  less  water  than  it  does 
now — perhaps  more — and  its  sources  may  have  been  confined  to 
the  Erigan « Basin.  These  were  capable  of  eroding  the  greater 
Dnndas  Valley;  and  why  not  the  earlier  Niagara  as  well?  The 
gorge,  as  we  lose  sight  of  it  at  the  whirlpool,  equals  in  its  di- 
mensions those  of  any  part  of  the  chasm:  while  the  St.  David's 
terminus  much  exceeds  in  size  the  outlet  at  Lewiston.  If  the 
entire  Erigan  drainage  were  not  availabl,  the  upper  great  lakes 
must  have  been  in  existence  and  flowed  through  Lake  St.  Clair, 
as  at  present.    The  third  glacial  epoch  will  be  mentioned  later. 

Reality  of  the  St.  David's  Channel. 
The  following  considerations  may  aid  us  in  the  belief  in  the 
reality  of  the  St.  David's  Channel:  (1)  The  direct  route  is  the 
natural  course  of  the  river,  and  for  1,000  feet  the  water 
still  flows  as  in  the  former  time.  (2)  The  bend  of  the  river  at 
the  whirlpool  is  phenomenal,  nothing  like  it  has  yet  been  de- 
scribed among  the  numerous  canyons  of  the  Cordilleias.  (3)  The 
character  of  the  material  in  the  gorge  is  such  as  implies  glacial 
transportation.  At  the  end  of  the  whirlpool  about  a  hundred 
feet  thickness  of  sand  and  clay  are  well  exposed  to  view,  under- 
lying red  till  filling  the  whole  gorge  nearly  forty  feet  higher 
than  the  flat  surface  of  the  limestone  just  at  the  outlet.  This, 
till  at  the  trestle  over  Bowman's  Creek,  holds  considerably  clay 
over  a  very  stony  mass.  The  creek  clings  to  the  west  wall,  not 
following  the  middle  of  the  gorge,  as  commonly  represented 
ui>on  the  Lake  Survey  maps.  About  one  and  a  half  miles  north- 
westerlv  wells  have  been  sunk  a  hundred  feet  in  earth  without 
reaching  rock.      IliUf  a   mile  farther,  two  railroads  have  cut 


86  [ASSBXBLT 

deeply  through  sand;  and  at  the  edge  of  the  plateau  are  several 
cuttings  and  pits  of  gravel,  certainly  fifty  feet  deep.  This 
modified  drift  may  be  a  mile  wide.  It  resembles  an  esker;  and 
must  represent  the  melting  of  a  glacial  tongue  pushing 
from  the  main  sheet  up  a  notch  in  the  edge  of  the  plateau. 
The  width  of  the  gap  in  the  rocky  escarpment  is  about  one  and 
one-third  miles.  (4)  The  west  wall  of  the  canyon  has  been 
glaciated,  for  fully  a  half  mile  northerly  from  a  point  opposite 
the  outlet.  The  smoothing  and  striation  is  upon  both  the 
Niagara  and  Clinton  limestones,  with  a  southeast  direction^ 
corresponding  to  the  course  of  the  gorge  itself,  but  differing 
fully  seventy  degrees  from  that  observed  upon  the  surface  of 
the  plateau.  The  same  course  has  been  noted  at  Thorold,  and 
is  (|uite  conniion  near  the  Dnndas  Valley;  so  that  it  is  not 
necessarily  a  local  deflection  produced  by  the  crowding  of  the 
ice  through  the  St.  David's  Channel;  it  may  result  from  the 
movement  that  blocked  the  Erij^an  gurj^e,  tlioii;:h  it  st»eins  l)(»tter 
to  refer  it  to  the  later  eporli.  (.j|  The  depth  of  the  Nia;:aru 
River  in  the  whirlpool  and  just  below,  in  tin*  lower  gorjxe,  are 
best  explained  l)y  supposing  the  t»xisteiic«*  of  an  earlier  St. 
David's  diannel.  The  water  is  150  feet  dei^p  in  the  whirlpool, 
is  very  shallow  at  tlu*  outlet,  making  a  shelf  there,  while  the 
normal  great  d<*pth  is  rent- wed  below.  Dn-j)  excavations  are  made 
by  a  cataract;  shallow  ones,  by  raj>ids.  Wln^n  tlu*  riv(*r  had 
worn  back  nearly  to  tin*  whirlpool,  then*  would  be  only  a  narrow 
rim  separating  tlu*  cataract  from  the  poiidtMl  wat(»r  above.  The 
jiressure  of  th(»  water  above  would  knock  the  wall  down  later- 
ally, and  thus  there  would  have  bet^n  no  poundin;:  of  tin*  h)wer 
layers  by  the  cataract.  If  the  wearing  action  had  been  etfected 
by  falling  watcM'  continuously  aiound  the  gieat  bend,  the  depth 
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would  have  been  uniform,  whereas  now  there  is  a  shallow  river. 

Hence,  it  is  evident  that  the  whirlpool  pit  existed  before  the 

origination  of  the  lower  gorge. 

Granting  the  existence  of  St.  David's  Channel  the  following 

events  seem  to  have  been  necessitated:     (1)  A  Niagara  River, 

fully  equal  in  dimensions  to  the  present  stream,  flowed  from 

the  whirlpool  to  the  edge  of  the  escarpment  near  St.  David's, 

and  thence  to  Lake  Ontario.     A  cataract  commenced  at  the  cliff 

and  cut  its  way  back  the  entire  distance  of  three  miles.     As 

intimated  above,  we  can  understand  that  sufficient  water  came 

down  the  Erigan  river  to  accomplish  this  result;  and,  therefore, 

it  is  not  necessary  to  say  that  the  upper  great  lakes  contributed 

their  share,  as  now,  to  swell  the  stream;  yet  they  may  have 

* 

done  so.      (2)  Frigid  conditions  brought  on  a  third  ice  sheet 

[Labrador]  which  press<*rl  :\  ..  : >'  the  edge  of  the  bluff,  broad- 
ened the  mouth  of  the  gorge,  especially  eroding  the  western 
wall  because  of  the  movement  in  a  southwesterly  direction,  and 
tilled  the  channel  with  till  and  moditied  drift,  to  the  height  of 
300  feet.  (3)  The  return  of  temperate  conditions  melted  the  ice 
and  restored  Niagara  River,  but  it  had  not  sufficient  volume  to 
overflow  the  barrier  of  till.  Hence,  it  turned  its  direction  to  the 
northeast,  following  a  slight  depression  in  the  plateau  to  the 
edge  of  the  escarpment  at  Lewiston.  After  the  stream  had  cut 
its  way  back  to  what  remained  of  the  original  channel,  the  whirl- 
pool was  set  in  motion. 

EUOSION  OF  THE  LoWER  GoUCiE. 

There  must  have*  been  some  erosion  in  pre-glacial  times  along 
the  low<»r  j)nrt  of  this  section,  as  is  evidenced  by  the  tributary 
canvons  at  the  DeviTs  Hole  and  Smeaton  Creek.  What  it 
amounted  to  in  th«*  main  stn^ani,  no  one  can  tell.     The  top  of 
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the  cliff  at  Lewiston  is  about  575  feet,  and  the  fail  325  feet  It 
would  not  have  been  well  defined  at  first,  because  of  the  greater 
altitude  of  Lake  Ontario  and  the  character  of  the  rock.  The 
fall  being  over  the  Niagara  limestone  and  shale  directly  into 
the  level  of  the  lake,  would  present  a  cataract  100  feet  high, 
and  could  not  act  energetically  upon  the  Clinton  limestone  be- 
neath. Hence  this  becomes  an  upper  fall,  receding  more  rapidly 
than  a  second  one,  which  would  make  its  appearance  as  soon 
as  the  lake  disappeared.  For  similar  reasons  this  would  wear 
away  only  the  Clinton  limestone  and  shale  of  30  feet  thick- 
ness. Thus  there  would  be  two  cataracts,  separated  by  a  con- 
sidei'able  interval.  There  remains  the  Medina  sandstones  and 
shales,  which  would  have  their  own  cataract,  and  so  Niagara 
commenced  the  excavation  of  the  lower  gorge  by  a  triple  division 
of  its  energy. 

This  view  is  confirmed  by  a  study  of  the  Falls  of  the  Genessee, 
70  miles  further  east,  at  Rochester.  The  lower  fall  there,  is 
over  the  Medina  terrane.  One-fourth  of  a  mile  higher,  is  the 
second  fall  of  25  feet  over  the  Clinton  limestone.  A  mile  and  a 
half  above  is  the  greater  fall  of  110  feet  over  the  Niagara  lime- 
stone and  shale,  precisely  as  at  Niagara.  The  strata  dip  to  the 
south  in  a  similar  wav,  but  the  limestone  is  onlv  70  feet  thick, 
as  opposed  to  140  feet  farther  west.  The  escarpment  is  less 
pronounced  at  Rochester. 

Two  very  importaut  couclusions  follow:  First,  the  upi)er  falls, 
receding  more  rapidly  at  first  and  more  slowly  afterwards,  must 
have  reached  the  island  at  \Viutergre<*u  Hat  before  the  lower 
cataracts  caught  up  with  it.  Scruud,  tin*  falls  being  worn  out 
individually,  the  d.*[»th  of  the  excavationcs  must  have  bet^n  small. 
The    profound    depths    of  tht'    upper    great    gorge    are  wholly 
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wanting  below  the  island.  The  width  of  the  lower  gorge  ia 
nearly  as  great  as  that  above  the  railroad  bridges,  but  the  water 
is  not  very  deep.  Even  if  the  whole  volume  of  the  present  river 
was  eoneerned  in  the  erosion,  the  depth  would  be  small. 

Of  the  3a0  feet  exposed  in  the  cliff  at  the  mouth  of  the  gorge, 
about  200  belong  to  the  Medina  terrane,  and  must  have  been  the 
material  over  which  the  lower  fall  poured.  This  dips  southerly, 
so  that  only  40  feet  of  it  rise  above  the  river  at  the  whirlpool. 
While  this  fall  receded  slowly  at  first,  its  pace  would  be  greatly 
quickened  in  passing  southerly.  The  second  fall  must  have  re- 
ceded uniformly,  because  the  thickness  of  the  Clinton  la  the 
saime  throughout.  The  upper  limestone  is  twice  as  thick  as  the 
whirlpool  as  at  Lewiston.  So  the  upper  fall  could  not  recede  so 
fast  as  at  first,  and  the  lower  cataract  gained  constantly  upon  it. 

Looking  at  the  amount  of  water  in  the  early  Ontario,  the 
Niagara  must  have  fallen  into  it  at  a  level  135  higher  than  it  is 
now.  Thifi  would  have  brought  the  level  of  the  water  to  the  top 
of  the  lower  grey  sandstone,  or  that  just  at  the  river's  surface 
at  the  whirlpool.  The  lower  fall,  then,  did  not  start  so  early  as 
the  others.  But  in  a  later  epoch  the  lake  receded  so  that  its 
surface  was  over  80  feet  lower  than  now.  With  the  greater 
depth  of  fall  the  erosion  of  the  lower  rock  would  have  proceeded 
more  energetically.  Perhaps  the  average  recession  has  been  the 
same  as  if  there  had  been  no  variation  in  its  rate.  We  do  not 
oou,sider  in  this  sketch  the  excavation  of  the  softer  parts  of  the 
Medina  terrane  below  Lewiston.  It^  presence  neither  accelerated 
nor  retarded  the  excavation  of  the  greater  gorge. 

A  mile  below  the  whirlpool  there  seems  to  have  been  an  island 
in  the  midst  of  the  ehanuel  analogous  to  Goat  Island  between 
the  American  and  Canadian  falls.    Foster's  Hat  shows  a  surface 
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that  was  swept  by  the  river  before  the  excavation  of  the  gorge. 
About  fifteen  feet  below  the  level  of  the  electric  road  at  Winte^ 
green  flat,  is  a  rock  terrace,  750  feet  long,  and  600  feet  broad, 
which  1^  believed  to  have  been  fashioned  by  the  western  part  of 
the  early  Niagara;  and  at  its  northern  end  is  a  precipice  over 
which  the  water  fell  into  Foster's  glen.  The  sloping  area  be- 
tween the  flat  and  the  river,  2,500  feet  long,  and  750  fet*t  wide, 
is  covered  by  immense  blocks  of  Niagara  limestone.  The  explana- 
tion given  by  Dr.  Gilbert*  is  essentially  as  follows.  The  river 
wore  its  way  back  to  the  lower  limit  of  Foster's  glen  in  a  single 
broad  cataract.  Here,  it  w^as  divided  by  a  narrow  atrip  anal(»gou8 
to  Goat  Island  at  the  existing  falls;  the  main  channel  being  upon 
the  American,  instead  of  the  Canadian  side.  The  falls  receded 
faster  uiK)n  the  easteni  side;  so  tlint  when  the  island  had  be<*n 
l>assed,  all  the  stn^am  was  captured  by  the  American  branch, and 
the  Canadian  fall  ceas»d  to  exisl.  In  this  erosion  the  river  wore 
out  a  jH?culiar  notch  pointinj;  nnrtheasttMly  t(>  the  Winteigreen 
j»latform.  TIk*  isljind  disa])]M»anMl  later  luM-ause  of  the  undermin- 
ing of  the  sliah*  nnd  tin*  consef]uent  fall  of  th(*  limi'Ktone.  The 
published  contours  show  tlie  iKirtheast  extensiini  of  the  rock  be- 
low Wintergreen  tlat.  Thr*  cataract  <li<l  not  excavate  anything 
below  the  Clinton  limestone  upon  this  island.  These  and  other 
d<^tails  in  the  «;orjie  arc  exhibited  in  Plate  II. 

History  of  thk  (Iukat  Lakes. 

In  continuing  our  study  of  the  canon,  the  next  section  to  be 
di^M-ribed  is  that  of  the  whirlp(K>l  rapids,  where  th«*  gorge  is  vt*ry 
narrow.  To  aj»ju<'ciate  the  vi<'ws  entertained  respecting  the  con- 
dition of  Nia<;ara  KivcM*  when  this  sect  inn  was  excavated,  it  will 


♦  »♦ 


Niagara  Falls  and  Their  Hbtory.**  monograph  of  National  Geographic  Society,  1805. 


No.  68.]  91 

be  necessary  to  take  into  account  the  variations  in  the  size  and 
drainage  of  the  upper  great  lakes  developed  during  the  melting 
of  the  Labrador  ice-sheet.  At  present  these  bodies  of  water  dis- 
charge through  Niagara.  In  the  past,  this  has  not  always  been 
the  case;  and  whenever  the  drainage  of  any  of  these  lakes 
has  been  diverted  elsewhere,  the  volume  of  the  Niagara  has  been 
just  so  much  diminished.  First,  we  endeavor  to  determine  the 
position  and  succession  of  these  lakes;  secondly,  to  correlate  these 
bodies  of  water  with  the  making  of  the  different  sections  of  the 
gorge.  Necessarily  these  conelusions  at  present  must  be  regarded 
as  only  tentative. 

It  is  premised  that  the  whole  of  the  region  of  the  great  lakes, 
from  Ontario  to  Superior,  was  covered  by  the  Labrador  ice-sheet, 
moving  southwesterly  and  receding  northeasterly.  The  greatest 
movement  would  have  been  in  the  valleys,  as  that  was  in  the  re- 
gion of  least  resistance.  The  valleys  thus  occupied  w^ere  those  of 
Lake  Superior  at  Duluth  and  south  of  Keweenaw  point;  Lake 
Michigan  at  Green  Bay  and  Chicago;  Lake  Huron  near  Saginaw, 
Lake  St.  Clair  and  Georgian  Bay.  The  ice  thawed  at  the  ends 
of  these  glacial  lobes;  and  as  they  receded  considerabe  water 
accumulated  above  the  level  of  the  several  outlets,  or  what  are 
now  watersheds.  Ilonce,  (juite  early  in  the  recession  there  were 
simultaneous  lakes  at  Duluth,  the  water  draining  into  the  St. 
Gi^ix  River  468  feet  above  Lake  Superior;  at  Chicago,  only  58 
feet  higher  than  Lake  Michigan,  flowing  into  the  Des  Plaines 
River,  and  at  Fort  Wayne,  Indiana,  225  feet  higher  than  Lake 
Erie,  emptying  into  the  Wabash  River.  Each  of  these  ^mall  lakes 
increased  in  size  a,s  fast  as  the  ice  to  the  northeast  melted;  until 
finally,  without  mentioning  details,  the  waters  of  Lakes  Superior, 
Michigan,  Huron,  and  Erie  were   combined    into  one   body,  dis- 


92  [Assembly 

obargiug  at  Chicago,  because  this  was  the  lowest  point  in  the 
whole  shore  line,  the  altitude  being  about  600  feet  This  has 
received  the  name  of  Warren  Lake. 

Later  in  the  history  the  outlet  shifted  to  the  east,  and  while 
the  St.  Lawrence  was  still  blockaded  the  discharge  was  through 
the  Mohawk  River  into  the  Hudson  and  thence  to  the  sea.  This 
has  been  called  Algonquin  Lake,  continuous  from  Superior, 
across  Huron  and  Erie  to  Ontario.  When  the  water  had  fallen 
te  144  feet  above  Erie,  a  strait  connected  the  two  lower  lakes. 
A  beach  and  spit,  formed  at  this  time  at  Lundy's  Lane,  near 
Niagara,  has  been  described  by  Spencer,  who  notes  it  also  at 
Fort  Hill,  Ontario,  and  Ebenezer,  New  York.  No  epoch  of 
prolonged  rest  seems  to  have  been  reached  in  the  further  pro- 
cess of  shallowing,  till  Erie  was  ponded  separately  from  Ontario 
by  the  Johnson  Ridge  (so  named  by  Spencer),  the  highest  divide 
crossing  the  Niagara  gorge  near  Inspiration  Point.  This  would 
represent  the  beginning  of  the  present  Niagara,  discharging  the 
waters  of  Erie  into  the  Ontario  basin,  with  an  outlet  still 
through  the  Mohawk.  For  a  time  the  water  rested  at  a  level 
300  feet  below  the  Lundy  beach,  and  220  feet  above  the  present 
Ontario,  and  has  been  named  Lake  Iroquois.  It  received  the 
outflow  from  Lake  Algonquin  through  the  Georgian  Bay  of 
Huron,  into  Lake  Simcoe  and  Trent  River.  The  St.  Clair  out- 
let was  probably  closed  while  the  Trent  River  connected  Huron 
with  Iroquois. 

The  ice  front  reced(*d  next  so  as  to  change  the  outlet  of  the 
u[)per  lakes  from  the  Trent  to  the  Ottawa  River,  via  Lake 
Xipissing,  originating  the  sprawling  Nipi^sing  great  lake,  en- 
tirely disconnected  with  Lake  Erie,  which  now  had  an  inde- 
jK^ndent  existence  with  a  Niagara  much  reduced  in  size.     This 
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epoch  is  regarded  by  F.  B.  Taylor  as  coeval  with  the  highest 
exteosion  of  the  sea  to  Lake  Ontario  in  the  Champlain  time. 
Before  this,  the  ice  barrier  to  the  east  had  disappeared  and  the 
St.  Lawrence  begun  its  independent  existence,  relieving  the 
Mohawk. 

The  study  of  the  deserted  strands  of  these  several  lakes  has 
led  to  a  belief  in  their  deformation.  A  breach  encircling  a  lake, 
should  certainly  be  formed  at  the  same  level;  when  carefully 
followed  from  point  to  point,  it  has  been  discovered  to  be  un- 
equally elevated  above  the  water.  The  rise  of  the  land  has 
been  invariably  to  the  northeast;  and  the  decline  to  the  south- 
west. When  the  land  to  the  northeast  rises,  the  water  will 
move  to  the  southwest,  and  the  old  beach  be  elevated  at  one 
end  and  depressed  at  the  other.  This  result  may  be  illustrated 
by  tipping  a  bowl  containing  water.  The  liquid  will  rise 
towards  the  edge  that  has  been  depressed  and  fall  away  from 
the  raised  part.  If  a  lake  had  its  outlet  on  the  southwest  side, 
the  canting  opjiosite  may  have  been  great  enough  to  cause  it 
to  discharge  in  the  opposite  direction.  Such  a  deformation  may 
have  been  the  cause  of  the  shifting  of  the  outlet  of  Lake 
Warren  from  Chicago  to  the  Mohawk;  if  the  canting  should 
be  in  the  ojjposite  direction,  the  place  of  discbarge  might  also 
be  changed.  Dr.  Gilbert  presents  considerations  to  show  that 
the  northeast  uplifting  of  the  rims  of  the  lake  barriers  is  still 
in  progress.  Should  this  continue  a  few  thousand  years  from 
now  henceforth,  Niagara  would  cease  to  run,  the  wharves  of 
Buffalo  would  need  extension,  and  the  outlet  for  all  the  great 
lakes,  except  Ontario,  would  be  at  Chicago.  Lake  Erie  is  now 
only  nine  feet  lower  than  Lake  Michigan;  so  that  but  little 
change  of  level  would  be  required  to  effect  this  change. 
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A  brief  statement  of  the  altitudes  of  the  Iroquois  beach 
arouud  Lake  Ontario  may  render  the  preceding  paragraph  better 
understood.  This  beach  is  now  much  lower  at  the  west  end. 
Prof.  Spencer  finds  it  to  stand  at  362  feet  above  the  sea  at 
Hamilton,  Ontario,  and  to  rise  to  632  feet  at  Trenton,  Ontario, 
at  the  east  end  of  Ontario.  Dr.  Gilbert  finds  this  beach  to  be 
37»  feet  at  St.  David's,  Ontario,  and  traces  it  to  657  feet  at 
Adams,  New  York.  The  rise  of  this  beach  near  the  west  end  of 
Ontario  is  1.60  foot  per  mile.  Near  Oneida  Lake  the  uplift  is 
•S.5  feet  per  mile,  and  near  Watertown,  New  York,  it  is  5  feet 
per  mile.  The  total  rise  from  Hamilton  to  Trenton  is  270  feet; 
from  Hamilton  to  Adams,  295  feet.  Other  beaches  have  been 
found  beneath  the  Iroquois,  which  pass  under  the  lake  in  going 
w<»8t.  Thus  near  Watertown,  there  is  one  200  feet  lower;  at 
OHwego,  one  185  feet  lower  than  the  Iroquois  beach.  Continuing 
this  lower  beach  westward,  it  should  be  found  78  feet  below 
tin*  surface  ol  Ontario,  oil'  I  he  mouth  of  the  Niajrara  River, 
wliich  stream  would  have  extended  four  miles  further  north, 
cutting;  a  clianiH*!  tlirouj^li  shales.  The  existence  of  the  condi- 
tions recpiisite  for  th(*  formation  of  this  beach  affords  us  the 
evidence  of  the  former  greater  fall  of  Niagara  over  the  Lewis- 
ton  escarpment,  luentioned  above. 

It  is  interesting  to  note  the  most  western  limit  of  the  sea 
in  the  Ontario  basin.  Ramsay  mentions  the  occurrence  of 
marine  shells  at  Kingston,  Ontario;  and  the  cetacean  cited  by 
J.  W.  Dawson  at  Smith's  Falls  cave  from  an  altitude  of  440 
feet.  Taylor  states  that  the  top  of  this  deposit  is  about  thirty 
feet  higher,  which  would  be  223  feet  above  Ontario.  The  beach, 
200  feet  below  the  Iroquois  level  at  Watertown,  must  be  210 
feet  above  Ontario.     Is  it  possible  that  this  is  of  marine  origin? 
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The  near  approach  of  the  levels  to  each  other  proves  the  former 
connection  of  the  ocean  with  Lake  Ontario  in  the  Champlain 
period.  It  extended  likewise  above  Pembroke,  in  the  valley  of 
the  Ottawa.  This  marine  shore-line  is  traced  down  the  St. 
Lawrence  to  the  gulf,  culminating  near  the  Saguenay,  at  about 
800  feet  above  the  sea;  so  that  the  differential  elevation  indi- 
cated by  the  Lake  Iroquois  beds  was  continued  through  most  of 
Lower  Canada. 

From  the  statements  now  made  of  the  history  of  the  great 
lakes,  there  seems  to  have  been  two  former  possible  outlets  for 
the  wat<n-s  above  St.  Clair — by  the  Trent  river  and  Lake  Nipis- 
siuj^;  and  it  has  been  suggested  by  Dr.  Gilbert  that,  when  the 
discharge  was  by  the  former  route,  tlie  Niagara  river  cut  its 
way  through  the  shoals  at  Wintergreen  flat;  and  that  when  the 
water  flowed  through  the  Ni  pissing  channel,  the  gorge  of  the 
whirlpool  rapids  was  excavatcMl.  Both  those  routes  are  shown 
distinctly  upon  the  nuip,  Plate  L  It  is  not  easy  to  show  just 
what  ])art  of  the  lower  gorge  was  excavated  when  the  upper 
hikes  discharged  through  the  Trent  outlet.  At  the  present 
writing,  it  may  be  best  to  say  that,  because  of  the  limited  time 
during  whi(*h  this  discharge  was  effective,  no  marked  effect  was 
produced. 

It  is  different  with  the  Nipissing  outlet.  Mr.  Taylor  has 
•hown  that  this  discharge  must  have  operated  for  a  very  long 
period.  The  Nipissing  beach  is  recognized  upon  all  the  upper 
lakes,  being  the  best  defined  of  any  of  the  ancient  strands.  At 
the  outlet  at  North  Bay  it  is  120  feet  above  Lake  Huron;  45  feet 
in  Mackinaw  Straits;  50  feet  above  Lake  Superior  at  Sault  Ste. 
Marie;  and  passes  beneath  the  lake  level  40  feet  at  Port  Huron, 
100  feet  at  Chicago,  and  25  feet  at  Duluth.     Fully  eight-ninths  of 
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the  water  passed  to  the  Ottawa  River,  leaving  only  one-ninth 
of  the  present  volume  for  the  Niagara.  Consequently  the  gorge 
made  by  the  Erie-Niagara  must  have  been  comparatively  small. 
Its  width  at  the  top  is  750  feet,  and  the  depth  of  the  river  esti- 
mated at  35  feet.  The  descent  is  45  feet,  and  the  length  three- 
fourths  of  a  mile. 

There  is  quite  a  contrast  between  these  and  the  rapids  above 
the  cataract,  which  descend  the  same  amount  and  have  a  similar 
length.  The  action  is  deliberate  in  the  one,  and  impetuous  in 
the  other.  The  shallowness  may  result  because  of  the  want 
of  erosive  power  in  the  smaller  volume  of  water  falling  over  the 
cliff,  or  may  be  due  in  part  to  the  superior  hardness  of  the  rock 
at  the  base  of  the  falls,  as  suggested  by  Professor  James  Hall. 

Some  authors,  following  Pohlman,  believe  this  part  of  the 
gorge  was  made  by  a  smaller  stream  in  pre-glacial  times,  perhaps 
in  connection  with  the  St.  David's  Channel,  and  before  the 
modern  Niagara  came  into  being.  This  seems  inadmissible,  be- 
cause the  St.  David's  Channel  evidently  rtHjuired  a  river  of  large 
volume  for  its  f^xcavation,  greater  than  the  Erie-Niagara,  and 
the  whirlpool  rapids'  ^orge  had  a  later  ori<;iii.  These  facts  also 
enforce  tin*  conclusion  that  it  is  not  likely  that  in  any  case  a 
small  gorge  would  havt^  Wm  enlarged  to  the  full  width  by  the 
later  greater  volume  of  wat<'r.  \Yer<^  this  true,  this  narrow 
sertion  should  show  evidenres  of  increasing  enlargement  during 
the  latest  episode  of  ex<"avation.  All  agree  that  the  river  which 
excavated  this  section  was  of  comparatively  small  size,  and, 
consecjuently,  that  the  duration  of  this  «*]»isode  must  have  been 
correspondingly  great. 

There  is  a  shoal  ledge  between  tht*  whirli)ool  and  Eddy  basin 
not  unlike  the  one  between  the  whirlpool  and  cove,  which  was 
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accounted  for  by  supposing  the  presence  of  the  water  rennoved 
a  rim  of  rock  rapidly,  witlmut  the  aid  of  the  cataract.  Mr. 
Taylor  siigfi^i*st«  a  si)eci<»«  of  weathering  for  its  presence  here.  It 
as  presumed  that  tlio  St.  David's  Niagara  eroded  the  gorge  back 
to  this  ledge,  wh(»n  the  work  suddenly  »topi>ed.  If  the  cHfF  were 
exposed  to  the  elements  for  a  time,  the  falling  of  talus  blocks 
would  ensue,  with  some  weathering.  Or  the  ice  known  to  have 
niovetl  thTough  iho  buried  gorge  m«ay  have  imjMTiged  against  thi« 
ledge  and  fractured  it.  It  must  be  i-emembei-ed  that,  according 
to  our  views,  this  l<»d'ge  was  exp(>s?ed  for  a  \ery  long  time — while 
the  whoJe  of  th(>  gorge  bet\\x*(»n  the  whirliK>ol  and  Lewiston  was 
being  excavated;  so  that  the  cliff  could  hardly  fail  to  have  been 
operated  upon  in  some  way.  When  the  cataract  comjiien-ced 
above  the  whirlpool,  it  would  be  occu|>it»d  fli'st  with  removing 
d(^bris,  and  not  in  channeling  out  the  bottom.  Tlie«c^  sugges- 
tJione  may  show  why  that  hxlgc*  remain<»d  shoal. 

The  UrrKU  Skitiox. 

Betvv(H?u  the  falls  and  th(»  railrcwul  bridges^  a  dis^ance  of  two 
and  (me-fourth  miles,  the  intorpn»(ation  of  the  history  m  eiwy. 
The  gcM'ge  is  uniformly  of  givat  width  and  depth,  l,:i(>0  feet  in 
width  and  with  the  ordinary  depth  of  ItiO  feet  foi-  the  nver.  At 
the  very  cataract  the*  bottom  of  the  river  is  100  feet  lower  than 
th(*  lev(»l  of  Lak(»  Ontario.  The  water  moves  slowly,  falling  about 
S(*ven  f<H»t  to  th(»  mih\  Th(»  rork«  varv  but  little  in  this  section. 
All  agree  that  thr  conditions  d(*termining  the  formation  of  this 
gorge  are  i)ractically  the  same  with  those  now  prevailing;  and, 
consequently,  the  only  chang<»  in  the  scenery  haf«  b(vn  the  iK>si- 
tion  of  the  cataract.  Having  the  <*ame  volume  as  now.  the  levels 
of  all  the  uiijKT  lakes  have  not  varied  appreciably.      Without 
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doubt^  during  this  epieode,  the  falls  have  been  viewed  by  the 
aborigines  of  our  continent  as  they  eauTied  their  canoes  and 
cargoes  from  lake  to  lake. 

The  increase  in  the  volume  of  water  is  supix>sed  to  have  been 
occasioned  by  the  rising  of  the  land  at  North  Bay;  damming  the 
water  and  comi)elldng  it  to  wear  its  channel  through  Ltike  St. 
Olair  to  I^ke  Erie.  When  the  rush  began,  it  bared  many  acrea 
of  nock  on  both  side®  of  the  river,  leaving  various  denud«ed  ti'acts, 
as  the  flat  two  miles  in  length,  south  of  the  steel  aixrh  bridge, 
on  the  Canadian  side,  and  a  very  narrow  strip  on  the  American 
side,  reaching  as  low  as  to  the  whirl|)ool,  give  evidence.  These 
flats  are  Hike  the  bed  of  Niagara  above  the  rapids,  if  the  water 
weiv  iH?moved  and  vegetation  had  gained  a  footing.  Because  of 
the  pi^esence  of  these  old  river  beds  whore  the  Johnson  ridge 
cross<N3  the  gorge,  it  seems  to  us  that  it  fu mishit  no  obstacle  to 
the  fi'ee  passage  of  the  water.  This  ridge  is  an  anticlinal  swell- 
ing ju  the  strata,  l)ut  had  been  brokim  down  by  i^arly  erosion,  so 
that  ix^ally  no  greater  uuij^  of  limi^tone  ha.s  been  excavated  here 
than  elst^where  in  this  sectJion. 

Goat  Island  rose  high(»r  than  the  water  on  either  side,  and, 
theivfoiv,  dividing  the  stivam  into  uueipial  portions.  Its  former 
extension  northerly  may  be  indicated  by  the  promontory  dinutly 
opposite  the  north  end  of  the  Am<»rican  fall,  utiliz(»d  as  a  pier 
for  the  landing  of  the  Maid  of  the  Mist,  for  there  is  a  re- 
scission in  the  cliff  just  behind.  It  would  seem  that  the  former 
noi-therly  extent  of  the  island  crowded  the  Canadian  fall  so  that 
it  was  comi)el'led  to  excavate  a  place  for  itself,  and  cut  into  the 
wall  back  of  the  promontory. 

The  occuri-ence  of  fluviatile  shells  in  various  places  along  the 
banks  illustrates  another  phase  in  this  history:   the  presence  of 
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water,  sometimes  thirty  feet  above  the  present  leyel.  The  high- 
est locality  observed  iti  at  the  Bowen  pjaice,  three  miles  above  th(» 
fallfi.  Next,  thev  are  well  shown  in  the  recent  excavations'  for 
the  new  wheel-pit  of  the  Oaftaract  Construction  Company.  The 
oi)ening  shows  two  feet  of  clay  and  sand  at  the  surface,  over- 
lying a  thicker  sandy  nuTSS  containing  CijclaSy  O^nioha^i^,  Unio 
and  Planorbis  in  considerable  abundiance.  At  the  base  of  the 
earthy  material  is  a  mass  of  till  ten  feet  tWck^  resting  upon  the 
glaciated  surface  of  the  Niagara  limestone.  The  locality  upon 
Goat  Island  has  ham  studied  by  Lyell  and  Hall.  In  a  gravel 
pit  now  being  excavated  these  same  shells  occur  plentifully; 
some  of  the  U7iio8  and  Cyclas  still  having  tlieir  valves  closed. 
This  deposit  is  fully  twenty-five  feet  thick,  mostly  of  course 
gravel,  readily  correlated  wfith  corresponding  beds  in  the  villages 
upon  both  sides  of  the  river.  At  Clifton  sixteen  species  have 
been  found,  adding  to  the  above  the  geneim  Physa,  TAmn<pn, 
Palndina,  Amnkola^  Margaritana  and  Pisidium.  Other  localities 
are  just  below  the  railroad  bridges  on  ft  he  west  sade^  and  on  both 
sidles  of  the  whirIi)Ool.  Their  surface  altitud<!S  vary  from  5(>G  to 
575  feet  abov<*  (he  s<*n.  Profc^ssor  ITall  says  that  th(?  pebbles  u|K)n 
(roat  Island  hav(»  been  tran»[)orted  northerly,  as  they  contain 
fragments  of  the  Hlack  Rock  linu^tone  at  Buffalo.  lie  thinks  the 
actiion  was  fluvial il(»,  the  first  condition  having  been  Ihat  of  a 
quiet  lake,  follow(Ml  by  qniU*  a  sti-ong  current.  Hence,  llie  corre- 
lation is  with  the  lake  covering  this  region  after  the  deposition 
of  the  Lundy  beach. 

Recbssion  of  thb  Cataract. 
Everyone  has  heard  how  the  (\ataract  reced<»s  and  the  gorge 
elongaies.     The*  water  jmurs  over  a  cliff  of  hard  limestone,  fi-om 
140  to  170  feet  deep,  and  pounds  upon  the  soft  rocks  beneath. 
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As  those  give  way,  the  higher,  harder  strata  i>roji'et  like  cornice*, 
and  when  the}'  have  assumed  considerable  prominence,  being  un- 
su'pportetl  they  fall  down.  A«  seen  from  Horseshoe  Pall, 
erosiloii  is  more  cff(M*tive  in  the  center  of  th(»  curivnt.  Tlie  stream 
riifilK^s  more  and  moi^*  furiously  into  the  middle,  and  teuda  to 
abstract  some  water  from  the  sides — iKM*hai>«  leaving  large  sur- 
faces of  roi'k  bai^.  The  undermining  of  thc^  cliffy  oau^te  these 
**  table-I^ocktt  ■■  to  fall,  eventually,  and  thus  'th(i  width  of  the  gorge 
is  kept  essentially  uniform;  and  in  the  long  run,  the  breadth 
k(^j>s  pace  with  the  extivme  j>oints  or  eros-ion. 

Only  a  few  years'  interval  is  retjuirod  for  noting  these  chang<»e. 
Within  the  HO  years  of  my  own  ol)6ervation,  the  middle  of  the 
Horseshoe  Fall  has  become  more  i>ointed,  and  the  amount  of 
wat(*r  at  the  margins  runs  more  f<>ebly,  or  else  has  developed 
bare  surfact^.  In  illustration  of  the  increase  of  the  width  of  the 
gorge,  1  may  quot(^  from  a  telegram  sent  to  the  Press  25  years 
since,  which  may  h<*  duplicat<»d  every  25  years: 

(JitEAT  Fall  of  Rock  at  Niagara  Falls. — Huffalo,  September 
r)th. — Several  hundred  tons  of  ro<-k,  which  projected  from  tin* 
side  of  the  hank  in  Prospect  Park,  benc^ath  1h(»  platform  which 
overlooks  the  Maid  of  tlu*  Midst  landing,  and  about  midway  from 
the  to]>  of  the  l)ank,  fell  this  morning.  No  danwige  was  done. 
The  immense  mass  of  debris  fell  with  a  crash  which  was  heard 
in  the  village.  It  does  not  in  any  way  affect  the  top  of  the  bank 
in  this  vicinitv. 

The  j)iles  of  talus  upon  both  tlanks  of  the  gorge  throughout  its 
Severn  miles  of  extent,  testify  to  the  wide  extent  and  constancy 
of  this  movement.  The  fragmcMits  at  the  base  of  the  ciitaract 
will  be  broken  (jiiite  rajjidly,  as  nolhing  can  resist  the  force  of 
the  fall.  The  depth  of  the  water  lien^  is  greater  below  the  level 
of  the  stream  than  the  height  of  th(^  rock  above.  The  limestone 
is  from  GO  to  80  feet  thick;  the  shal(%  S2;  the  Clinton  limestone, 
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SO  feet.    Beneath  the  water  level  there  may  be  200  feet  of  the 
Medina  terrane. 

By  comparing  the  best  views  of  the  falls  taken  at  differen't 
dates,  it  is  very  easy  to  note  the  fact  of  recession.  Precision  has 
been  given  to  the  rate  by  careful  measurements,  with  the  most 
delicate  instruments,  of  the  positions  of  every  part  of  the  cata- 
racts at  stated  intervals.  It  is  usual  to  compare  the  positions 
determined  trigonometrically  by  Prof.  Hall  in  1842,  and  in  1890 
by  Engineer  A.  S.  Kibbo.  During  this  period  of  48  years,  about 
220  fc^t  in  hmgth  of  the  limestone  has  been  removed,  or  about 
4J  feet  each  yi^v.  Tliis  means  that  the  gorge  is  lengthened  by 
this  amiount  each  yeiar.  Although  the  uppermost  part  of  the  fall 
is  n.arrow,  the  gorge  will  broaden  as  fast  as  the  apex  r(*c(»des,  as 
explain-ed  abov(*;  and  llior(*foro  it  is  reasonable  to  use  the  rate 
of  HHjession  of  the  fall  as  e<|uivalent  to  the  average  of  elongation 
of  the  gorge.  ITere  and  tluTe  the  gorge  m.iy  widen  or  contract, 
according  to  varintions  in  the  volume  of  the  water,  its  velocity, 
the  width  of  tin*  channels,  the  thickne*<8  of  the  limestones  and 
other  rocks,  th(*ir  (tonniwirativc^  hardness,  etc.  It  is  not  our  pur- 
IKwe  to  prc^cmt  allowances  for  these  vari(*d  conditions,  as  the  ap- 
proximate (estimate  diM'ived  from  the  rate  of  recession  will  indi- 
cate how  the  calenlations  should  be  made. 

EsTiMATKs  or  Ar.K  IN  Years. 

lA't  us  assum(»  tlic^  present  rate  of  recession  to  be  four  fcn^t 
annually.  This  is  l(^s  than  what  has  bec^n  observed,  but  some 
think  that  the  time  for  Ww  wearing  action  must  have  been 
greater,  and  the  omission  of  the  half  foot  may  be  nearer  the  true 
figure.  There  is  a  greater  thic^kness  of  limestone  at  the  Johnson 
ridge  than  elsewhere,  in  the  first  section  of  the  gorge,  fi*om  the 
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falls  to  nc^ar  the  railroad  bridges,  and  possibly  more  time  would 
he  required  for  its  erosiom.  But  it  seoins  as  if  this  excess  of 
thickness  was  removed  in  pre-glacial  times,  because  the  flat  pro- 
duce<l  by  the  ancient  bed  of  the  river,  before  the  erosion  of  the 
rock  had  Yyeon.  effected,  8loi>es  uniformly,  without  regard  to  the 
presence  of  the  riclge.  Hence  this  excess  of  rock  has  not  ma- 
terially affected  the  rate  of  erosion  here.  The  total  length  of  this 
first  section  of  the  gorge  is  11,750  feet.  This  measurement  was 
made  in  1875,  and  the  gorge  must  now  be  over  100  feet  longer, 
making  the  entire  length  11,850  feet.  Divide  this  by  four,  the 
number  of  feet  the  cataract  recedes  annually,  and  the  quotient  is 
2,9G2;  i.  e.  the  beginning  of  the  great  cataract  dates  back  to 
1062  B.  c,  300  years  before  the  time  of  Romulus,  or  to  the  reign 
of  King  David  at  Jerusalem. 

The  next  section  is  that  of  the  whirlpool  rapids,  1^,900  feet.  If 
Ihe  water  of  Niagara  came  from  Tiiak(»  Erie  alone,  under  existing 
conditions,  its  volume  would  have  b<»en  three-fourt(M»nths  of  the 
present  flow.  Tliis  is  less  than  the  volume  of  the  water  i>ouring 
over  the  American  fall,  which  recedes  ().(j4  of  a  foot  annuallv. 
Thi<^  stream  may  be  c(>nc(4ved  to  wear  away  the  rock  at  the  rate 
of  six  inches  annually.  If  so,  ii  would  have  rLMjuired  7,800  years 
for  th(^  formation  of  the  gorge  of  the  whirlpool  rapids. 

The  Eddv  basin  seems  to  hav(?  been  worn  bv  the  normal 
Niagara.  With  the  siune  rate  as  has  been  givc^n  for  the  first  sec- 
tion, only  IV75  years  would  be  recjnired  to  erode  this  distance  of 
1,500  fe(^t.  The  whirl i>ool  belongs  to  U\o  St.  David's  eiK)ch,  and 
will  be  considered  in  another  connection. 

The  Cove  section,  or  the  part  from  the  whirlj)ool  to  the  nar- 
rows at  Foster's  Island,  is  *?,750  feet  long.  No  on<*  imagines  the 
rate  of  the  n^^ession  for  this  section  to  be  dilTi^-ent  from  that  first 
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named,  as  tlje  width  of  the  gorge  and  the  depth  of  the  water  are 
the  same.    This  would  have  re«juired  937  yearn  for  its  excavation. 

Professor  Spencer  has  calculated  the  age  of  the  lower  section 
of  the  gorge  fi*om  T^i^wiston  to  Foster's  Island  to  be  17,200  yeara, 
upon  tlie  assumption  that  the  conditions  would  be  those  of  the 
American  falls.  But  mea»urementfi  of  the  bi'eadth  below  the 
Cove  section  give  an  average  of  width  of  the  top  of  the  gorge, 
fully  equal  to  that  of  the  upp<M*  gorge  as  far  as  to  the  Oalholic 
College,  5,754  f(»et,  while  the  other  part,  8,448  feet,  may  for  con- 
venience be  comparable  to  the  Amierican  falls.  Calculations 
uj>on  these  base®  give  1,438  years  for  the  upper  i>art,  and  5,406 
yeai-s  for  the  lower,  a  total  of  0,844  years. 

The  section  from  the  beginning  of  the  whirljwol  to  the  edge  of 
the  escarpment,  near  St.  David's,  is  about  three  miles  in  length. 
Its  erosion  was  effected  bc^fore  the  last  ice-epoch,  according  to 
our  interpretation,  and  some  might  siiy  pre-glacial.  It  would  ap- 
pear that  the  volume  of  the  water  passing  through  was  fully 
equal  to  that  of  the  present  epoch,  and  may  have  been  derived 
from  the  same  sources.  At  the  rate?  of  rec(^ssion  adopted  for  the 
greater  gorge,  the  time  mufft  have  l>ec»n  at  least  3,1MK)  years.  This 
do4*s  not  account  for  the  great(»r  width  of  the  mouth  of  the  gorge, 
which  mav  have  been  either  waterworn,  or  eroded  bv  the  ice-sheet. 

Till*  sum  of  tli(?  figures  giv(ni  alK)ve  amounts  to  18,018  years 
for  the  pr(*S(*nt  gorge,  to  which  might  be  added  the  figui'o  for 
the  St.  David's  channel — making  in  all  22,878  years. 

Prof(»s«or  S|>encer\s  (estimate  of  the  age,  including  the  whirl- 
pool, but  not  the  St.  David's  channel,  sums  up  31,000  years,  to 
which  he  adds  a  thousand  years  for  the  duration  of  the  river 
before  the  advent  of  the  falls.  Sir  Charles  Lyell  gave  the  figure 
of  30,0(M>;  Professor  Warren  Upham,  10,000,  and  F.  B.  Taylor 
would  estimate  it  to  lie  between  36,000  and  50,000. 
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Other  estimates  of  the  age  of  parts  of  the  gorge  are  baw^d  upon 
the  alleged  time  i-equired  for  the  warping  of  the  basiii«i.  Involv- 
ing the  (rorrectnt^s  of  suggt^ted  correlation,  they  cannot  have 
the  value  of  the  direct  eetimatt^s,  but  ai*e  useful  by  wav  of  com- 
parison.  That  presented  by  Dr.  (jilbert  of  the  age  of  the  Nipis- 
sing  outlet  well  illustrates  the  method  employed.  First  of  all 
came  the  determination  of  the  fact  of  tilting,  and  its  rate.  Three 
pairs  of  station's  were  8elect(^d,  one  betw(»i?n  Milwaukee,  Wis., 
and  Port  Austin,  Mich.,  conmH'ting  Lakcw  Michigan  and  Huron; 
another  betwet^i  Cleveland,  Ohio,  and  Port  (."olborne  on*  Lake 
Erie,  and  the  third  between  Charlotte  and  Sacket  Harbor,  N.  Y., 
on  Lake  Ontario,  lleucli  murks  were  established,  and  accurate 
observations  recorded  of  the  h<Mght  attained  by  the  water  each 
day  for  thr(H?  months,  in  the  summer  of  181)6.  Care  was  tak^^n 
to  eliminate  from  the  olw?erved  figures  the  levels  affected  by  tides, 
seiches,  storm«,  and  the  seasons.  At  some  of  the  stationfl,  obser- 
vations had  lKM»n  made  for  manv  vears,  which  were  used  for  com- 
])arison-  The  g(»ueral  conclusion  reached,  was  that  then*  is  a  rise 
in  the  land  from  southwi^st  to  northeast,  at  tlie  rate  of  0.42  feet 
jM^r  century.  Assuming  this  rah?  to  have*  boon  uniform  and 
secular.  Dr.  Gilbert  (estimates  that  the  time  when  the  drainage 
was  shifted  from  North   Hav  to  Port  Huron   must   have  been 
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about  10,000  yc^ars.  This  \\v  would  mak(»  to  corn'spond  with 
the  date  of  the  position  of  the  cataract  at  the  head  of  the  whirl- 
pool rapids.  Professor  Sp<'ncer's  figure,  for  the  same  date,  is 
7,S00  as  deduc(»d  from  ditrerential  eh^vaHous.  For  the  total 
length  of  time  since  th(»  Algonquin  Lak(*  exist(Ml,  which  corre- 
sponds to  the  age  of  Niagara,  Professor  Spencer  obtains  the 
figure  of  28,000  years. 
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Principal  Evbxts  in  the  Niagara  Distriot. 
It  may  be  useful  to  summarize  the  various  episodes  in  the 
geological  history  of  the  region  of  Niagara,  as  now  delineated. 
In  the  not  distant  future,  geologists  may  be  able  to  give  thorn 
yalue  in  centuries  or  years. 

1.  Laying  down  of  the  crystalline  Archean  floor,  upon  which 
the  Cambrian  and  Lower  Silurian  terranes  were  deposited  in 
order,  before  the  dry  land  reached  as  far  south  as  Lake  Ontario. 

2.  Deposition  of  the  Upper  Silurian  members  of -the  series: 
(a)  Medina  clays  and  sands  resting  upon  the  raised  Lower 
Silurian  land,  and  extending  from  Lake  Ontario  to  some  dis- 
tance south  of  the  falls,  (b)  Clinton  shale  and  limestone, 
(c)  Niagara  shale  and  limestone,  both  formed  below  the  ocean's 
surface;  coral  reefs  extensive,  (d)  Onondaga,  or  Salina,  salt 
group. 

3.  Land  gradually  rising  and  attaining  a  considerable  altitude 
at  the  close  of  the  Paleozoic  era.  Subaerial  denudation  con- 
tinued through  later  periods,  during  which  time  the  basin  of 
Ontario  takes  shape. 

4.  Age  of  Erigan  River.  Drainage  of  country  from  the 
Appalachian  coal  fields  northerly,  discharging  through  the 
Dundas  Valley  into  Lake  Ontario. 

5.  First  ice  age,  that  of  the  Cordilleras.  Not  certain  that  its 
influence  was  felt  in  the  Niagara  region. 

6.  Second  ice  age,  the  Keewatin.  Blocking  up  of  Erigan 
River.  Ice  moves  southerly;  its  melting  gives  birth  to  Lake 
Erie. 

7.  Temperate  epoch.  Wearing  of  the  gorge  through  the 
St.  David's  Channel,  including  the  whirlpool,  3,960  years. 
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8.  Accumulation  of  ice  upon  the  Labrador  highlands  and  its 
movement  southwesterly,  as  far  south  as  to  the  Ohio  River, 
filling  the  St.  David's  Channel.  Terminal  moraines  left  as  it 
recedes;  one  near  Buffalo,  and  the  next  from  Lockport  across  to 
Toronto. 

9.  Warren  Lake,  discharging  at  Chicago,  occupying  parts  of 
Lakes  Michigan,  Huron  and  Erie. 

10.  Algonquin  Lake  was  composed  of  Lakes  Superior,  Michi- 
gan and  Huron,  discharging  into  the  Ontario  basin  through 
Lake  Erie,  or  by  way  of  Balsam  Lake  and  Trent  River,  and 
thence  through  the  Mohawk  into  Hudson  River.  Erie  was 
tributary.  The  waters  sank  to  the  level  of  Lundy  Lake,  after 
which  the  Niagara  River  began  its  flow;  acoumulation  of  de- 
posits with  fluviatile  shells. 

11.  Iroquois  Lake,  as  expanse  of  Lake  Ontario  succeeded,  dis- 
charging through  the  Mohawk.  Beginning  of  the  erosion  of  the 
lower  gorge.  River  divided  by  the  island  below  AVintergreen 
flat.     Time  of  erosion  6,844  years. 

12.  Erosion  of  the  Cove  section  requiring  a  river  as  large 
as  the  present  Niagara.  Breaking  of  the  barrier  at  outlet  of 
whirlpool.     Time,  937  years. 

13.  Period  of  erosion  of  the  gorge  of  the  whirlpool  rapids, 
when  the  water  of  Lake  Erie  alone  was  concerned.  Outlet  of 
upper  lakes  perhaps  through  Lake  Nipissing.     Time,  7,800  years. 

14.  Restoration  of  full  volume  of  Niagara  River.  Upper 
great  gorge  excavated  from  the  railroad  bridges  to  the  existing 
cataract.     Time,  2,902  years. 

Time  since  the  water  fell  over  the  Niagara  escarpment, 
18,918  years.      Between  this  epoch  and  the  shifting  of  the 
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Labrador  ice-sheet  from  the  Niagara  River  valley  there  inter- 
vened Lakes  Warren  and  Algonquin  (events  9  and  10),  probably 
not  of  long  duration.  Nothing  about  Niagara  gives  us  any  clue 
to  the  duration  of  the  Labrador  ice-sheet.  The  time  of  the 
wearing  of  the  whirlpool  basin,  475  years,  is  not  included  in  the 
estimate  of  the  age  of  the  general  gorge. 
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IN  ASSEMBLY 


February  24,  1902. 


HGHTEEISTTH  ANNUAL  REPORT 


OF  THE 


Commissioners  of  the  State  Reservation 

at  Niagara* 


To  the  Honorable  the  Speaker  of  the  Assembly: 

Sir. — I  herewith  transmit  for  presentation  to  the  Legislature  the 
Eighteenth  Annual  Report  of  the  Commissioners  of  the  State 
Reservation  at  Niagara  for  the  fiscal  year  ended  September  30, 

1901. 

Respectfully  yours, 

ANDREW  H.  GREEN, 

President. 


EIGHTEENTH  ANNUAL  REPORT 


OF   THE 


COMMISSIONERS 


OF  THE 


State  Reservation  at  Niagara* 


FOR  THB  FISCAL  YEAR  FROM 


OCTOCER  J,  »900,  TO  SEPTEMBER  30,  I90J. 


Commissioners. 

ANDREW  H.  GREEN,  President. 
GEORGE  RAINES,  CHARLES  M.  DOW, 

THOMAS  P.  KINGSI-X)RD,     ALEXANDER  J.  PORTER, 

Treasurer  and  Secretary. 
PETER  A.  PORTER,  Jr. 

Superintendent. 
THOMAS  \'.  WELCH. 


REPORT. 


To  the  Honorable  the  Legislature  of  the  State  of  New  York: 

The  Commissioners  of  the  State  Reservation  at  Niagara,  as 
required  by  law,  submit  their  report  for  the  fiscal  year  begun 
October  i,  1900,  and  ended  September  30,  1901,  this  being  their 
eighteenth  annual  report. 

The  two  stone  arched  bridges  connecting  the  mainland  with 
Goat  Island,  which  were  being  built  at  the  date  of  the  last  report, 
are  now  in  use  by  the  public.  The  approaches  have  been  filled, 
graded  and  planted.  The  building  of  these  permanent  stone  bridges 
was  the  most  important  work  of  the  year.  It  is  also  the  greatest 
work  of  construction  accomplished  since  the  establishment  of  the 
State  Reservation  at  Niagara. 

The  new  Shelter  building  was  completed  July  4,  1901,  and  has 
been  partly  furnished.  It  affords  many  conveniences  and  accom- 
modations for  the  public,  as  well  as  offices  for  the  administration 
of  the  affairs  of  the  Reservation. 

Photographs  of  the  stone  arch  bridges  and  of  the  Shelter  building 
are  herewith  submitted. 

A  new  bridge  from  Goat  Island  to  Terrapin  Point  at  the  Horse- 
shoeshoe  Falls  has  been  constructed;  new  cables,  anchors,  needle 
beamsl  and  braces  have  been  attached  to  the  suspension  bridges 
to  the  Three  Sister  Islands,  j*nd  the  woodwork  of  the  bridges 
renovated. 
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The  Cave  of  the  Winds  building  on  Goat  Island  has  been  moved 
to  a  more  suitable  location.  The  frame  structure  in  Prospect  Park, 
adjacent  to  the  new  Shelter  building,  has  been  taken  down. 

On  September  27th  the  new  bridges  from  the  mainland  to  Goat 
Island,  the  new  Shelter  building  and  other  improvements  were 
inspected  by  Governor  Odell,  Senator  Ellsworth,  President  pro  tern, 
of  the  Senate,  Senator  Higgins,  Chairman  of  the  Finance  Committee 
of  the  Senate,  Assemblyman  Allds,  Chairman  of  the  Ways  and 
Means  Committee  of  the  Assembly,  and  other  State  officers. 

The  improvements  and  needs  of  the  Reservation  were  explained 
in  detail  to  the  Governor  and  his  party,  who  expressed  deep  interest 
in  the  work  of  the  Commission. 

On  September  6th  the  Reservation  was  visited  by  President 
McKinley  and  party  three  hours  before  the  assassination  of  the 
President  at  the  Pan-American  Exposition  at  Buffalo. 

It  is  estimated  that  the  Pan-American  Exposition  at  Buffalo 
brought  to  the  State  Reservation  three  millions  of  visitors.  No 
disorder  or  accident  occurred  within  the  State  Reservation. 

The  following  is  an  estimate  and  detailed  statement  of  the  work 
necessary  to  be  done,  and  the  expenses  of  maintaining  the  Reser- 
vation for  the  fiscal  year  ending  September  30,  1903: 

Statefnent  of  Needed  Improvements. 

For  completing  stone  arch  bridges $4454  ^4 

For  safety  brakes  for  Inclined  Railway 1,000  00 

For  alteration  of  Inclined  Railway  building 910  13 


These  improvements  may  be  made  by  the  reappropriation  of 
$6,364.27  of  the  unexpended  balance  of  the  $20,000  appropriated 
for  extraordinary  expenditures  for  care  and  maintenance  during  the 
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year  1901,  by  reason  of  the  Pan-American  Exposition.  If  this 
reappropriation  is  made,  no  new  appropriation  will  be  required  for 
improvements  during  the  coming  year.  Owing  to  the  work  upon 
the  stone  arched  bridges  and  the  great  numbers  of  visitors  from  the 
Pan-American  Exposition,  the  sum  of  $6,500  appropriated  last  year 
for  the  improvement  of  the  water  supply  has  not  yet  been  expended. 

Plans  and  estimates  have  been  obtained,  and  the  work  of  install- 
ing a  system  of  water  mains,  as  far  as  the  appropriation  allows,  will 
be  done  the  coming  spring. 

One  thousand  dollars  appropriated  last  year  for  grading  and  tree 
planting  has  not  yet  been  expended. 

A  plan  and  estimate  for  a  lighting  system  has  been  obtained. 
The  estimated  cost  is  over  $18,000,  which  is  more  than  twice  the 
amount  of  the  appropriation  of  $7,000  made  last  year.  As  soon  as 
the  weather  will  permit  in  the  spring,  the  work  will  be  done  as  far 
as  the  appropriation  of  $7,000  will  allow.  When  the  current  of 
the  Niagara  Falls  Power  Company  is  brought  to  the  Reservation 
for  u«"e  without  charge,  as  provided  by  law,  the  question  of  oper- 
ating the  Inclined  Railway  by  electricity  will  be  submitted  for 
consideration. 

Ordinary  Maintenance. 

The  appropriation  made  for  ordinary  maintenance  during  the 
current  year  is  $25,000.  The  estimate  of  receipts  for  the  past  fiscal 
year,  made  in  the  last  report,  was  $21,800.  The  actual  receipts  by 
the  Superintendent,  paid  into  the  State  treasury,  were  $21,710.40  for 
the  fiscal  year,  and  for  the  calendar  year  1901  $22,635.10,  or  within 
$2,364.90  of  the  amount  appropriated  for  ordinary  maintenance  of 
the  Reservation.  The  large  increase  in  the  amount  of  receipts  was 
due  to  the  crowds  attracted  to  the  Reservation  by  the  Pan-American 
Exposition  at  Buffalo. 
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The  following  is  our  estimate  of  the  amounts  required  for  ordinary 
maintenance  for  the  fiscal  year  ending  September  30,  1903: 

For  salaries  and  traveling  expenses $5,600  00 

For  Reservation  police  and  caretakers 8,100  00 

For  labor 13,800  00 

For  materials,  tools,  etc 7»500  00 

$35,000  00 


The  appropriation  of  $25,000  made  each  year  for  ordinary  main- 
tenance has  been  found  to  be  insufficient,  and  each  year  we  have 
been  obliged  to  dispense  with  necessary  labor  toward  the  close  of 
the  fiscal  year,  when  gfreatly  needed  to  keep  the  grounds  in  order. 
The  amount  will  be  more  inadequate  in  the  future,  because  the  care 
of  the  new  shelter  building  requires  additional  labor.  The  new 
stone  arch  bridges  to  the  islands  are  not  provided  with  gates,  thus 
requiring  the  service  of  watchmen  day  and  night,  and  the  increasing 
amount  of  territory  under  cultivation  requires  an  additional  amount 
for  care  and  mainetenance.  For  these  reasons  $35,000  is  asked  for 
care  and  maintenance,  instead  of  the  $25,000  usually  appropriated. 

Estimated  Receipts, 

The  following  is  our  estimate  of  the  receipts  for  the  fiscal  year 
endmg  September  30,  1902: 

Inclined  Railway $8,000  00 

Cave  of  the  iWinds 1,200  00 

Steamboat  landing 500  00 

Carriage  service 100  00 

$9,800  00 
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The  Superintendent  in  his  report  has  made  a  detailed  statement 
of  the  work  of  the  Commission  for  the  past  year.  The  report  of 
the  Superintendent  and  that  of  the  Treasurer  and  Secretary  are 
hereto  appended,  also  the  contracts  and  specifications  for  the  stone 
arch  bridges,  and  three  chapters  of  Bulletin  of  the  New  York  State 
Museum,  Frederick  J.  H.  Merrill,  Director,  No.  45,  vol.  9,  April, 
1901,  Guide  to  the  Geology  and  Paleontology  of  Niagara  Falls  and 
Vicinity,  by  Amadeus  W.  Grabau  S.  D. 

Respectfully  submitted, 

ANDREW  H.  GREEN, 

President. 
GEO.  RAINES, 
THOMAS  P.  KINGSFORD, 
CHAS.  M.  DOW, 
ALEXANDER  J.  PORTER, 
Commissioners  of  the  State  Reservation  at  Niagara. 


Report  of  the  Treasurer 


For  the  Year  B^finning  October  If  1900,  and  Ending 

September  30,  1901. 


Report  of  the  Treasurer* 

THE  COMMISSIONERS  OF  THE  STATE  RESERVATION 
AT  NIAGARA,  In  Account  with  PETER  A*  PORTER,  JR^ 
Treasurer,  for  the  Fiscal  Year  Begun  October  t,  f900,  and 
Ended  September  30,  t90U 

1900. 
Oct.        I.  Balance  on  hand  this  date $37  82 

Maintenance  Receipts. 

Oct.      18.  Quarterly  advance  from   State 

Comptroller $6,250  00 

1901. 

Jan.       24.  Quarterly  advance  from  State 

Comptroller 6,250  00 

April    23.  Quarterly   advance  from  State 

Comptroller   6,250  00 

July      17.  Quarterly  advance  from  State 

Comptroller   6,250  00 

25,000  00 

Special  appropriation  as  per  Chap.   569, 

'Laws  of  1899  ($30,000): 

1900. 

Oct.      31.  Payment  by  State  Comptroixr 

on  account $4,910  50 

Dec.      14.  Payment  by  State  Comptroller 

on  account 4,145  45 

31.  Payment  by  State  Comptroller 

on  account 5  ^5 
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1901. 
Jan.      21.  Payment  by  Slate  Comptroller 

on  account $765  00 

Feb.       7.  Payment  by  State  Comptroller 

on  account 3»504  55 

April     19.  Payment  by  State  Comptroller 

on  account 2,569  42 

May     22.  Payment  by  State  Comptroller 

on  account 1,071  87 

Sept.     II.  Payment  by  State  Comptr6ller 

on  account 8,151  87 

$25,123  91 

Special  appropriation  as  per  Chap.  420, 

Laws  of  1900  ($120,000): 
1900. 
Oct.       II.  Payment  by  State  Comptroller 

on  account $264  75 

22.  Payment  by  State  Comptroller 

on  account 8,953  78 

31.  Payment  by  State  Comptroller 

on  account 162  82 

Nov.     12.  Payment  by  State  Comptroller 

on  account 252  00 

21.  Payment  by  State  Comptroller 

on  account 18,224  00 

26.  Payment  by  State  Comptroller 

on  account i»583  23 

Dec.       17.  Payment  by  State  Comptroller 

on  account ^  '054  99 
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1900. 
Dec.       24.  Payment  by  State  Comptroller 

on  account $7,803  00 

31.  Payment  by  State  Comptroller 

on  account 302  60 

1901. 
Jan.       18.  Payment  by  State  Comptroller 

on  account '  . .         652  39 

Feb.      15.  Payment  by  State  Comptroller 

on  account 472  54 

March  14.  Payment  by  State  Comptroller 

on  account 435  08 

28.  Payment  by  State  Comptroller 

on  account I3»i49  69 

April     13.  Payment  by  State  Comptroller 

on  account 431  47 

19.  Payment  by  State  Comptroller 

on  account 867  00 

May      16.  Payment  by  State  Comptroller 

on  account 4,060  45 

June     10.  Payment  by  State  Comptroller 

on  account 3»323  84 

15.  Payment  by  State  Comptroller 

on  account 7»599  00 

July      10.  Payment  by  State  Comptroller 

on  account 142  50 

II.  Payment  by  State  Comptroller 

on  account 858  65 

25.  Payment  by  State  Comptroller 

on  account 10,132  00 
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1901. 

July     29.  Payment  by  State  Comptroller 

on  account $43  03 

Aug.     16.  Payment  by  State  Comptroller 

on  account 715  32 

31.  Payment  by  State  Comptroller 

on  account i>734  00 

Sept     13.  Payment  by  State  Comptroller 

on  account 327  02 

30.  Payment  by  State  Comptroller 

on  account 54  59 

$83,599  74 

Special  appropriation  as  per  Chap.  420, 

Laws  of  1900  ($3,000) : 

1901. 

May      16.  Pa>Tnent  by  State  Comptroller 

on  account $2,800  00 

June     15.  Payment  by  State  Comptroller 

on  account 4  75 

July       17.  Payment  by  State  Comptroller 

on  account 193  74 


2,998  49 


Special  appropriation  as  per  Chap.  419, 

Laii's  of  1900  ($5,000): 
1900. 
Oct.       II.  Payment  by  State  Comptroller 

on  account $548  25 

31.  Payment  by  State  Comptroller 

on  account 86  15 

Xov.      12.  Payment  by  vState  Comptroller 

on  account '4'  39 


775  79 
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Special  appropriation  as  per  Chap,  645, 

Laws  of  1901  ($44,665.15): 

1901. 

June     13.  Payment  by  State  Comptroller 

on  account $3,01 1  06 

15.  Payment  by  State  Comptroller 

on  account 194  85 

July      10.  Payment  by  State  Comptroller 

on  account 2,272  85 

II.  Payment  by  State  Comptroller 

on  account 2,228  06 

17.  Payment  by  State  Comptroller 

on  account 887  15 

29.  Payment  by  State  Comptroller 

on  account 900  00 

Aug.     16.  Payment  by  State  Comptroller 

on  account 2,673  74 

31.  Payment  by  State  Comptroller 

on  account 425  90 

Sept.      13.  Payment  by  State  Comptroller 

on  account 2,228  82 

17.  Payment  by  State  Comptroller 

on  account 381  34 

$15,203  77 

Receipts  of  Reservation. 
1900. 

Nov.        I.  Receipts  for  month  of  October.       $32790 
Dec.        I.  Receipts  for  month  of  Novem- 
ber    41  30 
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1901. 
Jan.         I.  Receipts  for  month  of  Decem- 
ber    $56  75 

Feb.        r.  Receipts  for  month  of  January. .  41  80 

March    i.  Receipts  for  month  of  February  529  00 

April       I.  Receipts  for  month  of  March. . .  191  20 

May        I.  Receipts  for  month  of  April 88  15 

June       I.  Receipts  for  month  of  May 405  70 

July        I.  Receipts  for  month  of  June ....  2450  40 

Aug.       I.  Receipts  for  month  of  July 4*843  25 

Sept.       I.  Receipts  for  month  of  August. .  6,635  55 
30.  Receipts  for  month  of  Septem- 
ber    6,099  40 

$21,710  40 

Total $174449  92 


»       A 


Expenditures. 

Maintenance, 

Abstract  CXXVI. 

I)«t«».  Vouchor.  Name.  Amount. 

1900. 

Oct.      22.  1894.  .Charles     M.     Dow,     Com- 
missioner's expenses $190  65 

1895.  Thomas  P.  Kingsford,  Com- 
missioner's expenses 194  7^ 

31.  1896.. Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer  office 
expenses   13  ^^ 

1897.  .Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer  salary 
October,  1900 83  33 
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Date.  Voucher.  Name.  Amount. 

1900. 

Nov.       2.  1898.  .Pay-roll  October,  1900 $1,882  10 

1899.  .Thomas  V.  Welch,  Superin- 
tendent's office  expenses.       30  95 
12.  1900.  .Pay-roll,  supplemental,  Oc- 
tober, 1900 10  50 

1901..A.  J.  Porter,  Commission- 
er's expenses 3  40 

20.  1902.  .William  R.  Davies,  bridges.       13  35 
22.  1903.  .Thomas  V.  Welch,  Superin- 
tendent's office  expenses.       22  90 

1904.  .Niagara     Falls     Hydraulic 

Power  &  Mfg.  Co.,  elec- 
tric lighting 50  00 

1905.  .Gazette  Publishing  Co.,  Su- 

perintendent's   office    ex- 
penses           3  50 

1906.  .James    Davy,   Superintend- 

ent's office  expenses. ....       30  93 

1907.  .P.  J.  Davy,  plumbing 48  75 

1908.. P.   C.    Flynn   &   Son,  iron 

railing,  buildings 95  ^4 

1909. .  Elderfield-Hartshorn      Co., 

tobis,  buildings 19  13 

Dec.        3.  1910.  .Peter  A.  Porter,  Jr.,  Secre- 
tary  and   Treasurer,   sal- 
ary November,  1900. ...       83  33 
191 1.  .Pay-roll,  November,  1900..  1,447  37 
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Date.  Tooeber.  Ni 

1900. 

Dec.      13.  1912..A.  J.  Porter,  Commission- 
er's expenses $6  05 

1913.  .Thomas  V.  Welch,  Superin- 
tendent's office  expenses.       42  86 

$4*272  18 

Abstract  CXXVII. 

18.  1914.  .Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer, 
traveling  expenses 36  45 

191 5.  .William  S.  Humbert,  roads.         3  94 

1916.  .Niagara  Sand  Co.,  roads. . .         9  00 
1917. . Elderfield-Hartshorn      Co., 

tools,  buildings 12  03 

1918. .  Fred  Batchelor,  seed 9  00 

1919.  .Charles  S.  Durkee,  Superin- 

tendent's office  expenses.       15  00 

1920.  .Thomas  E.  McGarigle,  In- 

clined Railway 16  42 

1921 .  .Gazette  Publishing  Co.,  Su- 

perintendent's   office    ex- 
penses            4  00 

1922.  .Niagara     Falls     Hydraulic 

Power  &  Mfg.  Co.,  elec- 
tric lighting 50  00 

1923.  .Dean  &  Hoffman,  roads. . .       42  25 

1924.  .Thomas  \\  Welch,  Superin- 

tendent's office  exiKMises.      45  40 
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Pate.  Voacber.  Name.  Amount. 

1900. 

Dec.      20.  1925.  .William  F.  Wall,  Inclined 

Railway $64  1 1 

1926.  .Alexander  Herschel,  Presi- 
dent's office  expenses 65  60 

24.  1927.  .Alexander  J.  Porter,  Com- 
missioner's expenses  . . . . '     17  55 
1928.  .Alexander  J.  Porter,  Com- 
missioner's expenses  ....       23  50 
27.  1929..  George    Raines,    Commis- 
sioner's expenses 42  60 

31.  1930.  .Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  salary 

December,  1900 83  33 

1901. 
Jan.        2.  1 93 1.  .Pay-roll,  December,  1900..  1,425  25 


Abstract  CXXVIII. 
1901. 

Jan.         9.  1932.. A.  J.   Porter,  Commission- 
er's expenses $7  55 

1933.  .Thomas  V.  Welch,  Superin- 
tendent's office  expenses.       27  86 

26.  1934.  .Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  office 
expenses 10  54 

31.  1935.  .Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  salary, 
January,  1901 83  33 


$1,965  43 


22  [Assembly 


Date.  Voocber.  Nmme.  Amount. 

I9OI. 

Feb.       2.  1936.  .Pay-roll,  January,  1901 $1417  00 

4.  1937.  .Thomas  V.  Welch,  Superin- 
tendent's office  expenses.       49  63 
8.  1938.  .Addison  Johnson,  Superin- 
tendent's office  expenses.        7  35 

1939.  .P.  J.  Davy,  buildings 29  80 

1940.  .J.  H.  Cook  &  Co.,  buildings       16  73 
1941 . .  Elderfield-Hartshorn      Co., 

buildings.  Inclined  Rail- 
way           8  96 

15.  1942.  .A.  J.  Porter,  Commission- 
er's expenses 19  20 

1943.  .Thomas  V.  Welch,  Superin- 
tendent's office  expenses.       31  07 
28.  1944.  .Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  salary, 
February,  1901 83  33 

1945.  .Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  travel- 
ing expenses 21  85 

March    2.  1946.  .A.  J.  Porter,  Commission- 
er's expenses 10  10 

1947.  .Pay-roll,  February,  1901. . .  1,426  75 
14.  1948.  .Niagara     Falls     Hydraulic 

Power  &  Mfg.  Co.,  elec- 
tric lighting 50  00 

1949.  .Niagara  Falls  Hydraulic 
Power  &  Mfg.  Co.,  elec- 
tric lighting 50  00 


No.  45.]  23 

Date.  Voucher.  Name.  Amount. 

I9OI. 

March  14.  1950.  .Niagara     Falls     Hydraulic 

Power  &  Mfg.  Co.,  elec- 
tric lighting $50  00 

1951 .  .W.  W.  Read,  ice 67  48 

1952.  .Thomas  E.  McGarigle,  In- 

clined Railway 4  62 

1953.  .William  S.  Humbert,  roads, 

bridges 17  64 

1 954.. Welch  Coal  &  Wood  Co., 

coal   83  90 

1 955 . .  Elderfield-Hartshorn      Co., 

tools 4  78 

1956.. Globe  Ticket  Co.,  Inclined 

Railway 45  00 

1957 . .  Elderfield-Hartshorn      Co., 

tools.  Inclined  Railway. .       10  83 

$3*635  30 

Abstract  CXXIX. 

March  27.  1958.  .Thomas  V.  Welch,  Superin- 
tendent's office  expenses.     $49  79 
1959..  George     Raines,     Commis- 
sioner's expenses 26  06 

28.  i960.  .Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  travel- 
ing expenses 20  00 

1961..A.  J.  Porter,  Commission- 
er's expenses 7  90 


^4  [Assembly 

r>«te.  VoucheT.  Name.  Amount. 

1901. 

April       I.  1962.  .Charles  M.  Dow,  Commis- 
sioner's expenses $168  07 

1963.. Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  salary, 

March,  1901 83  33 

2.  1964.  .Pay-roll,  March,  1901 1,588  75 

$1,943  90 

Abstract  CXXX. 

April      8.  1965.. P.  J.  Davy,  buildings $18  11 

1966.  .Domenick  Penders,  roads.     144  30 
13.  1967.  .Thomas  P.  Kingsford,  Com- 
missioner's expenses ....     162  32 
May        I.  1968.  .Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  salary, 
April,  1901 83  33 

2.  1969. .  Pay-roll,  April,  1901 2,677  '^ 

1970.  .Pay-roll,    April,  1901,  sup- 
plemental         1800 

3.  1971 .  .Thomas  V.  Welch,  Superin- 

tendent's office  expenses.         34  06 
9.  1872.  .A.  J.  Porter,  Commission- 
er's expenses 9  80 

13.  1973.  .Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  office 
expenses   10  00 

18.  1974.. P.  C.  Flynn  &  Son,  build- 
ings       112  88 


No.  45.]  25 

Dftte.  Voucher.  Name.  Amount. 

I9OI. 

May      18.  1975.  .P.  C.  Flynn  &  Co.,  buildings 

and  bridges $205  68 

1976.  .Welch  Coal  and  Wood  Co., 

coal 41  25 

1 977 . .  Charlotte  Haeberle,  build- 
ings        48  86 

1978.  .J.  H.  Cook  &  Co.,  tools. . .         5  87 

1979.  .Dobbie   Foundry  and  Ma- 

chine Co.,  Inclined  Rail- 
way         41  69 

1980 . .  Elderfield-Hartshorn      Co., 

Inclined  Railway 7  38 

1981 . .  Elderfield-Hartshorn      Co., 
buildings,    tools,    water 
pipes 179  1 1 

1982.  .Niagara  Falls  Hydraulic 
Power  &  Mfg.  Co.,  elec- 
tric lighting 50  00 

1983 . .  Niagara  Falls  Hydraulic 
Power  &  Mfg.  Co.,  elec- 
tric lighting 50  00 

1984.  .Fred  Batchelor,  seed 10  00 

31.  1985.  .Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  salary, 

May,  1901 83  33 

June       3.  1986.  .Pay-roll,  May,  1901 1,388  12 

1987.  .J.  H.  Cook  &  Co.,  buildings     102  62 
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Date.  Voucher.  Name.  Amoont. 

I9OI. 

June       3.  1988.  .Niagara     Falls     Hydraulic 

Power  &  Mfg.  Co.,  elec- 
tric lighting $50  GO 

1989.  .Gazette  Publishing  Co.,  Su- 

perintendent's   office    ex- 
penses ; 7  50 

m 

1990.  .P.  J.  Davy,  plumbing 82  28 

1991 .  .William  Young,  carting. . .  9  69 
6.  1992.  .Thomas  V.  Welch,  Superin- 
tendent's office  expenses.  52  99 

1993.  .Thomas  V.  Welch,  Superin- 

tendent's office  expenses.       55  96 

1994.  .Howard  H.   Baker  &  Co., 

IncHned  Railway 5  50 

13.  1995.. Milton  C.  Johnson  &  Co., 

Secretary  and  Treasurer, 

office  expenses 14  00 

July        I.   1996.. Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  salary, 

June,  1901 83  33 

1997.  .Pay-roll,  June,  1901 1,117  75 


Abstract   CXXXI. 

July      18.  1998.  .Elderfield-Hartshorn      Co., 

water  pipes,  tools,  build- 
ings         $78  32 

1999.. P.  C.  Flynn  &  Son,  build- 
ings        176  50 


$6,962  83 


No.  45.]  2^ 

Date.  Voucher.  Name.  Amouit. 

I9OI. 

July  18.  2000.  .Gazette  Publishing  Co.,  Su- 
perintendent's office  ex- 
penses       $12  50 

2001 . .  Rush  Electric  Co.,  IncHned 

Railway 7  00 

2002.  .Gazette  Publishing  Co.,  Su- 
perintendent's office  ex- 
penses           7  50 

22.  2003.  .Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  office 

expenses 18  45 

31.  2004.  .Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  salary^ 

July,    1901- 83  33 

Aug.      2.  2005.  .Pay-roll,  July,  1901 1,713  25 

5.  2006.  .Gazette      Publishing      Co., 
Secretary  and  Treasurer, 

office  expenses 7  75 

7.  2007.  .James   Davy,   Superintend- 
ent's     office      expenses, 

buildings 65  42 

2008.  .Frank  E.  Giraux,  roads. ...  24  00 
2009. .  W.  A.  Shepard  6i  Co., walks.  250  00 
2010.  .Dean  &  Hoffman,  walks. . .  66  70 
201 1 . . F.  W.  Oliver  Co.,  tools. ...       10  67 

2012. .  W.  S.  Humbert,  walks 27  65 

2013 . .  Elderfield-Hartshom     Co., 

tools,  buildings 47  44 
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Date.  VoQcber.  Name.  Amonnt. 

I9OI. 

Aug.      7.  2014.. P.  C.  Flynn  &  Son,  signs, 

flagpole $66  25 

201 5 . .  Elderfield-Hartshorn     Co., 
tools,     buildings,     pipes, 
railings.  Inclined  Railway.        81  92 
2016.  .Thomas  V.  Welch,  Superin- 
tendent's office  expenses, 

roads 46  41 

9.  2017.  .Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  office 
expenses 28  50 

2018.  .Dobbie  Foundry  and  Ma- 

chine Co.,  drainage 22  13 

2019.  .Welch  Coal  and  Wood  Co., 

coal 2  75 

2020.  .Niagara     Falls     Hydraulic 

Power  &  Mfg.  Co.,  elec- 
tric lighting 3  83 

2021 . .  Niagara  Falls  Hydraulic 
Power  &  Mfg.  Co.,  elec- 
tric lighting 50  00 

2022.  .Niagara     Falls     Hydraulic 

Power  &  Mfg.  Co.,  elec- 
tric lighting 50  00 

2023.  .J.  H.  Cook  &  Co.,  roads. . .  5  81 

2024.  .Charlotte    Haeberle,    build- 

ings           49  87 

2025 .  .  Charlotte    Haeberle,   build- 

ings           23  61 


No.  45.]  29 

Date.  Voucher.  Name.  Amount. 

I9OI. 

Aug.      9.  2026.  .Globe  Ticket  Co.,  Inclined 

Railway $66  25 

10.  2027.  .Pay-roll,  July,  1901,  supple- 
mental         147  25 

13.  2028.  .Pay-roll,  August,  1901,  sup- 
plemental         141  00 

16.  2029.  .Thomas  V.  Welch,  Superin- 
tendent's office  expenses.         50  25 
Sept.      4.  2030.  .Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  salary, 

August,  1901 83  33 

203 1.. A.  J.  Porter,  Commission- 
er's expenses 2  50 

2032 . .  Pay-roll,  August,  1901 ii774  12 

Abstract  CXXXII. 
Sept.    30.  2033.. Peter  A.  Porter,  Jr.,  Secre- 
tary and  Treasurer,  salary, 

September,  1901 $83  37 

2034.  .Pay-roll,  September,  1901. .       805  00 


$5,292  26 


888  37 


Payments  out  of  $30,000,  as  per  chapter  569,  La^vs  of  1899. 

Abstract  VI — Series  K. 
1900. 

Oct.      31.     26.  .W.  A.  Shepard  &  Co.,  Shelter 

building,  first  estimate. . . .  $4>9io  50 

Dec.      14.    27 . .  W.  A.  Shepard  &  Co.,  Shelter 

building,  second  estimate.    4,145  45 

9^055  95 
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Abstract  VII — Series  K. 

Date.  Voucher.  Name.  Amoont. 

1900. 

Dec.     31.    28.  .Gazette  Publishing  Co., Shel- 
ter building $5  25 

Abstract  VIII— Series  K. 
1901. 

Jan.     21.    29.  .Breen  Bros.,  Shelter  building.    $765  00 

Feb.       7.     30.'.  W.  A.  Shepard  &  Co.,  Shelter 

building,  third  estimate. . .    3,504  55 

$4,269  55 

Abstract  IX — Series  K. 

April    19.    31 .  .W.  A.  Shepard  &  Co.,  Shelter 

building,  fourth  estimate. .  $2,569  42 

May      22.     32..  William     Lansing,     Shelter 

building I99  87 

33..  Burleson      Hardware      Co., 

Shelter  building. 872  00 

3,641   29 

Abstract  X — Series  K. 

Sept.    II.     34.. F.    W.    Oliver    Co.,    Shelter 

building $275  00 

35..  Burleson      Hardware      Co., 

Shelter  building 198  00 

36.  .W.  A.  Shepard  &  Co.,  Shelter 

building,  final  estimate...    6,070  87 

^y.  .Brccn  Bros., Shelter  building.    1,608  00 

8,151   87 


No.  45.]  31 

Payments  out  of  $120,000,  as  per  chapter  420,  Laws  of  1900. 

Abstract  II — Series  L. 

Date.  Voucher.  Name.  Amount. 

1900. 

Oct.      12.     19.  .Pay-roll,    September,    1900, 

arch  bridge  to  Goat  Island.    $264  75 
31.     20. .  Edward  A.  Bond,  arch  bridge 

to  Goat  Island 46  09 

21 . .  D.  S.  Hollenbeck,  arch  bridge 

to  Goat  Island 20  00 

22. . D.  S.  Hollenbeck,  arch  bridge 

to  Goat  Island 19  29 

23.  .D.  S.  Hollenbeck,  arch  bridge 

to  Goat  Island 78  28 

24.  .D.  D.  Waldo,  arch  bridge  to 

Goat  Island 13  50 

25.  .D.  D.  Waldo,  arch  bridge  to 

Goat  Island 37  25 

26.  .D.  D.  Waldo,  arch  bridge  to 

Goat  Island 162  82 

2y.  .David  R.  Lee,  arch  bridge  to 

Goat  Island 69  37 

28. .  W.  li.  Keepers  &  Co.,  third 

estimate,    arch    bridge    to 

Goat  Island 8,670  00 

Nov.      12.     29.  .Pay-roll,  October,  1900,  arch 

bridge  to  Goat  Island 252  00 

21.     30.  .  W.  H.  Keepers  &  Co.,  fourth 

estimate,    arch    bridge    to 

Goat  Island 18,224  00 
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Date.  Voucher.  Name.  Amount. 

1900. 

Nov.     26.    31.  .D.  D.  Waldo,  arch  bridge  to 

Goat  Island $259  55 

32 . .  David  R.  Lee,  arch  bridge  to 

Goat  Island 125  57 

33 . .  D.  S.  Hollenbeck,  arch  bridge 

to  Goat  Island 118  51 

34.  .E.  N.  Allendorf,  arch  bridge 

to  Goat  Island 28  43 

35 . .  David  R.  Lee,  arch  bridge  to 

Goat  Island 10  22 

36.  .R.  S.  Buck,  arch  bridge  to 

Goat  Island 515  95 

37 . .  Walter  Jones,  arch  bridge  to 

Goat  Island 255  00 

38.  .Walter  Jones,  arch  bridge  to 

Goat  Island 270  00 

$29440  58 

Abstract  III — Series  L. 
Dec.      18.     39.  .Pay-roll,     November,     1900, 

arch  bridge  to  Goat  Island    $225  00 

40.  .E.  N.  Allendorf,  arch  bridge 

to  Goat  Island 129  43 

41 .  .D.  S.  Hollenbeck,  arch  bridge 

to  Goat  Island nS  71 

42 . .  D.  D.  Waldo,  arch  bridge  to 

to  Goat  Island 185  20 

43.  .F.  W.  Hamilton,  arch  bridge 

to  Goat  Island loi   10 


No.  45-]  33 

Dmte.  ToDCber.  NaoMb 

1900. 

Dec.     18.    44.  .Walter  Jones,  arch  bridge  to 

Goat  Island $275  00 

45 . .  Edward  A.  Bond,  arch  bridge 

to  Goat  Island ^3  55 

24.    46.  .W.  H.  Keepers  &  Co.,  fifth 

estimate,    arch    bridge   to 

Goat  Island 7*803  00 

31.    47.. R.  S.  Buck,  arch  bridge  to 

Goat  Island 290  74 

48.  .E.  N.  Allendorf,  arch  bridge 

to  Goat  Island -       11  86 

$9,160  59 

Abstract  IV — Series  L. 
1901. 

Jan.     18.    49.  .Pay-roll,     December,     1900, 

arch  bridge  to  Goat  Island.  $181  50 
50.. Fred     W.     Hamilton,    arch 

bridge  to  Goat  Island 68  37 

51 . .  D.  S.  Hollenbeck,  arch  bridge 

to  Goat  Island 119  57 

52.  .Walter  Jones,  arch  bridge  to 

Goat  Island 90  00 

S3 . .  D.  D.  Waldo,  arch  bridge  to 

Goat  Island 192  95 

Feb.      15.    54.  .Pay-roll,  January,  1901,  arch 

bridge  to  Goat  Island. . . .  186  00 
55 . .  D.  D.  Waldo,  arch  bridge  to 

Goat  Island 172  97 

3 
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Date.  VoQcber.  Name.  Amount. 

I9OI. 

Feb.      15.     56. .  D.  S.  Hollenbeck,  arch  bridge 

to  Goat  Island $1 13  57 

March  14.     57...  D.     S.     Hollenbeck,     arch 

bridge  to  Goat  Island. ...       96  00 
58. .  Edward  A.  Bond,  arch  bridge 

to  Goat  Island 25  15 

59.  .D.  D.  Waldo,  arch  bridge  to 

Goat  Island ^45  93 

60.  .Pay-roll,  February,! 901,  arch 

bridge  to  Goat  Island. . . .       168  00 

$1,560  01 

Abstract  V — Series  L. 
28.    61.  .W.  H.  Keepers  &  Co.,  sixth 
estimate,    arch    bridge    to 
Goat  Island $10404  00 

62.. W.  H.  Keepers  &  Co.,  sev- 
enth estimate,  arch  bridge 
to  Goat  Island 1,734  00 

63.  .W.  H.  Keepers  &  Co.,  eighth 
estimate,  arch  bridge  to 
Goat  Island 884  00 

64.. R.  S.  Buck,  arch  bridge  to 

Goat  Island 127  69 

13,149  69 

Abstract  VI — Series  L. 
April    13.    65.  .D.  D.  Waldo,  arch  bridge  to 

Goat  Island $184  40 

66.  .D.  S.  Hollenbeck,  arch  bridge 

to  Goat  Island 107  57 


No.  45.]  35 

Date.  VoQcber.  Name.  Amount 

I9OI. 

April    13.     67.  .Pay-roll,   March,   1901,  arch 

bridge  to  Goat  Island $139  SO 

19.  68.  .W.  H.  Keepers  &  Co.,  ninth 
estimate,  arch  bridge  to 
Goat  Island 867  00 

May      16.    69.  .W.  H.  Keepers  &  Co.,  tenth 

estimate,    arch    bridge    to 
Goat  Island 3468  00 

70.  .Pay-roll,   April,    1901,    arch 

bridge  to  Goat  Island. . . .       135  00 

71.  .F.  W.  Hamilton,  arch  bridge 

to  Goat  Island 95  22 

72.  .D.  S.  Hollenbeck,  arch  bridge 

to  Goat  Island 103  71 

73 . .  D.  D.  Waldo,  arch  bridge  to 

Goat  Island 163  07 

74.. H.   S.   Ball,  arch  bridge  to 

Goat  Island 95  45 

June     10.    75.. W.  H.  Keepers  &  Co.,  duty, 

arch  bridge  to  Goat  Island.  2,615  96 
76.  .Pay-roll,    May,    1901,    arch 

bridge  to  Goat  Island. ...  139  SO 
77 . .  D.  S.  Hollenbeck,  arch  bridge 

to  Goat  Island 1 13  57 

78.. H.   S.   Ball,  arch   bridge  to 

Goat  Island ri8  86 

79.  .F.  W.  Hamilton,  arch  bridge 

to  Goat  Island 118  86 


36  [Assembly 


Date.  Yoocber.  Name. 

I9OI. 

June    10.    80.  .D.  D.  Waldo,  arch  bridge  to 

Goat  Island $217  09 

15.    81.  .W.  H.  Keepers  &  Co.,  elev- 
enth estimate,  arch  bridge 

to  Goat  Island 7>599  00 

$16,281  76 

Abstract  VII — Series  L. 

July     10.    82.  .Pay-roll,    June,    1901,    arch 

bridge  to  Goat  Island $142  50 

II.    83 . .  Edward  A.  Bond,  arch  bridge 

to  Goat  Island 23  26 

84.  .D.  D.  Waldo,  arch  bridge  to 

Goat  Island 121  57 

85 . .  D.  D.  Waldo,  arch  bridge  to 

Goat  Island 200  40 

86.  .Tliad.  Wilson,  arch  bridge  to 

Goat  Island 80  16 

87.  .F.  W.  Hamilton,  arch  bridge 

to  Goat  Island 128  57 

88.. A.  B.  Williams,  arch  bridge 

to  Goat  Island 25  47 

89.  .J.  B.  Barrett,  arch  bridge  to 

Goat  Island 99  23 

90.  .F.  V.  Searls,  arch  bridge  to 

Goat  Island 64  28 

91 . .  D.  S.  Hollenbeck,  arch  bridge 

to  Goat  Island 115  71 


No.  45.]  37 

Pftte.  YooclMr.  Nsme.  Amomit. 

I9OI. 

June    25.    92.  .W.  H.  Keepers  &  Co.,  twelfth 

estimate,    arch    bridge   to 

Goat  Island $10,132  00 

29.    93.. George      McDonald,      arch 

bridge  to  Goat  Island. ...        23  31 
94.  .R.  S.  Greenman,  arch  bridge 

to  Goat  Island ^9  7^ 

Aug.     16.    95.. R.   S.  Buck,  arch  bridge  to 

Goat  Island. 203  37 

96.  .D.  D.  Waldo,  arch  bridge  to 

Goat  Island 187  80 

97. .  D.  S.  HoUenbeck,  arch  bridge 

to  Goat  Island "9  57 

98.  .Thad.  Wilson,  arch  bridge  to 

Goat  Island 123  64 

99.  .F.  W.  Hamilton,  arch  bridge 

to  Goat  Island 80  94 

31.  100.  .W.  H.  Keepers  &  Co.,  thir- 
teenth estimate,  arch  bridge 

to  Goat  Island 1,734  00 

r  $13*625  50 

Abstract  VIII — Series  L. 
Sept.    13.  loi.  .Thad.  Wilson,  arch  bridge  to 

Goat  Island $52  40 

102.  .D.  D.  Waldo,  arch  bridge  to 

Goat  Island 167  05 

103.  .D.  S.  HoUenbeck,  arch  bridge 

to  Goat  Island 107  57 
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Date.  Voucher.  Name. «  Amount. 

I9OI. 

Sept.    30.  104.  .D.  D.  Waldo,  arch  bridge  to 

Goat  Island $44  07 

105 . .  D.  S.  Hollenbeck,  arch  Iwidge 

to  Goat  Island 10  52 

$381  61 

Payments  out  of  $3,000,  as  per  chapter  420,  Laws  of  1900. 

Abstract  I — Series  M. 

May     16.       I.. John  A.  Roeblingf's  &  Sons, 

repairs  to  Sister  Island 
bridges $2,800  00 

June  15.  2..Stowell  &  Cunningham,  re- 
pairs    to     Sister     Island 

bridges 4  75 

2,804  75 

Abstract  II — Series  M. 

July      17.       3.. P.  C.  Flynn  &  Son,  repairs 

to  Sister  Island  bridges. .     $143  24 
4.  .F.  W.  Oliver  Co.,  repairs  to 

Sister  Island  bridges 5^  50 

193  74 

Payments  out  of  $5,000,  as  per  chapter  419,  Lazvs  of  1900. 

Abstract  II — Series  N. 
1900. 

Oct.      12.     20.  .Pay-roll,    September,     1900, 

stone  stairway.  Goat  Island    $548  25 

31.     21 . .  F.  J.  Munson,  stone  stairway. 

Goat  Island 3^  50 
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Date.  Voncher.  Name.  Amonnt. 

1900. 

Oct.      31.    22.. W.  S.  Egerton,  stone  stair- 
way, Goat  Island $44  00 

23 . .  R.  D.  Young,  stone  stairway. 

Goat  Island.  .* ; . . . .         10  65 

Nov.     12.     24.  .Pay-roll,      October,      1900, 

stone  stairway,  Goat  Island       141  39 


Payments  out  of  $44,665.15,  as  per  chapter  645,  Laws  of 

1901. 

Abstract  I — Series  O. 
1901. 

June  13.  I.  .Wm.  F.  Wall,  Inclined  Rail- 
way, Ext.  Ex $230  31 

2,,C.  T.  Middlebrook,  Inclined 

Railway,  Ext.  Ex 72  00 

3 . .  L.  B.  Ackley,  grass  sod,  Ext. 

Ex 338  00 

4.  .Wm.  A.  Shepard  &  Co., 
completing  and  furnishing 
Shelter  building 90  1 5 

5..Wm.  A.  Shepard  &  Co., 
completing  and  furnishing 
Shelter  building 74  60 

6..Wm.  A.  Shepard  &  Co., 
completing  and  furnishing 
Shelter  building 581  00 

7 . .  Wm,  A.  Shepard  &  Co., 
completing  and  furnishing 
Shelter  building 69  75 


$775  79 
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Date/  YoaelMr.  Name. 

igoi. 
June     13.      8.  .Pay-roll,  May,  1901,  Extraor- 
dinary expenditures $i>555  25 

15.      9.. Baker  Art   Gallery,   folding 

map  and  guide,  Ext.  Ex. .       194  85 

$3^5  91 

Abstract  II — Series  O. 
July      10.     10.  .Pay-roll,  June,  1901,  Extra- 
ordinary expenditures $2,272  85 

II.     1 1..  City  of  Niagara  Falls,  local 

paving  assessment 2,004  78 

12.  .L.  B.  Ackley,  grass  sod,  Ext. 

Ex 223  28 

17.     13.  .Schumacher  &  Moyer,  com- 
pleting     and      furnishing 

Shelter  building. 70  60 

14.  .Howard    H.   Baker   &   Co., 
completing  and  furnishing 

Shelter  building 15  00 

i5..Breen  Brothers,  completing 
and      furnishing      Shelter 

building 718  00 

17.     i6..Breen  Brothers,  completing 
and      furnishing      Shelter 

building 83  55 

29.     17 . .  David  Phillips,  bridge  to  Ter- 
rapin Point 900  00 

Aug.  16.  18. .  Metal  Stamping  Co.,  complet- 
ing and  furnishing  Shelter 
building 21  63 
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Date.  YoaclMr.  Name.  Amooot. 

I9OI. 

Aug.  16.  19.  .Qark  Furnishing'  Co.,  com- 
pleting and  furnishing 
Shelter  building $21  50 

20.  .F.    W.    Oliver    Co.,    com- 

pleting     and      furnishing 

Shelter  building 13  40 

21.  .A.  Cutler  &  Son,  completing 

and      furnishing      Shelter 
building 225  90 

22.  .Schumacher  &  Moyer,  com- 

pleting     and      furnishing 

Shelter  building 14  25 

23..  Burleson  Hardware  Co., 
completing  and, furnishing 
Shelter  building 7  00 

24.  .Burleson  Hardware  Co., 
completing  and  furnishing 
Shelter  building 8  00 

25.. Wm.  A.  Shepard  &  Co., 
completing  and  furnishing 
Shelter  building 42  15 

26.. Wm.  A.  Shepard  &  Co., 
completing  and  furnishing 
Shelter  building 8  60 

27.  .Pay-roll,  July,  1901,  improv- 

ing    ground     near     arch 

bridges 555  12 

28.  .Pay-roll,  July,   1901,   extra- 

ordinary expenditures i>790  92 
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Date.  VoDcber.  Name.  Amount. 

I9OI. 

Aug.     16.     29.. Salem    G.    Le Valley,    police 

badges,  Ext.  Ex $6  20 

30.  .Tlie     Courier    Co.,    folding 

map  and  guide,  Ext.  Ex. .       150  60 
3i..Dobbie    Foundry    and    Ma- 
chine Co.,  bridge  to  Terra- 
pin Point 34  37 

31.     32.  .Howard    Iron   Works,  park 

seats,  Ext.  Ex 200  00 

$9,387  70 

Abstract  III — Series  O. 

Sept.     13.     33 ..  Pay-roll,  August,   1901,  ex- 
traordinary expenditures. .  $2,026  25 

34.. Williams  Lansing,  complet- 
ing and  furnishing  Shelter 

building 202  57 

17.     35 ..  Pay-roll,    September,     1901, 

supplemental,  Ext.  Ex. ...         26  13 

36.. Globe   Ticket    Co.,    Inclined 

Railway,  Ext.  Ex 57  50 

37.  .Gazette  Publishing  Co.,  print- 
ing, Ext.  Ex 9  75 

38. .  (iazette  Publishing  Co.,  print- 
ing, Ext.  Ex 7  50 

39.  .Fred  J.  Allen,  Inclined  Rail- 
way, Ext.  Ex 18  25 

40.. Wm.  A.  Shepard  &  Co., 
completing  and  furnishing 
Shelter  building 201  21 
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Date.  Voncber.  Name.  Amount. 

I9OI. 

Sept.    17.    41.. F.   W.   Oliver  &  Co.,   com- 
pleting     and      furnishing 

Shelter  building $55  50 

42.  .Schumacher  &  Moyer,  com- 
pleting     and      furnishing 

Shelter  building 5  50 

$2,610  16 

Remittance  to  State  Treasurer. 
1900. 

Nov.       5.  Draft  for  October  receipts $327  90 

Dec.        I.  Draft  for  November  receipts 4^  30 

1901. 

Jan.        2.  Draft  for  December  receipts 56  75 

Feb.       2.  Draft  for  January  receipts .41  80 

March    5.  Draft  for  February  receipts 529  00 

April      2.  Draft  for  March  receipts 191  20 

May       3.  Draft  for  April  receipts 8815 

June       3.  Draft  for  May  receipts 405  70 

July        I.  Draft  for  June  receipts 2450  40 

Aug.       I.  Draft  for  July  receipts 4,843  25 

Sept.       3.  Draft  for  August  receipts 6,635  55 

30.  Draft  for  September  receipts 6,099  4^ 

21,710  40 

Cash  balance  on  hand 77  55 


Total $174449  92 
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Classification  of  Accounts. 

Mainienance, 

Secretary  and  Treasurer,  office  expenses $102  36 

Secretary  and  Treasurer,  salary. 1,000  00 

Salaries,  Superintendent  and  Qerk 3,300  00 

Police 4»3SO  00 

Inclined  Railway 2,296  65 

Prospect  Park 2,578  24 

Goat  Island i>645  49 

Roads 2,323  56 

Walks 2,184  09 

Buildings 1,922  78 

Commissioner's  expenses 891  97 

Superintendent's  office  expenses. 653  43 

Water  pipes 203  23 

Tools 133  66 

Electric  lighting 503  83 

President's  office  expenses 65  60 

Secretary  and  Treasurer,  traveling  expenses. .  78  30 

Bridges 197  60 

Coal 127  90 

Ice 67  48 

Seed 19  00 

Signs 48  25 

Plumbing 131  03 

Iron  railings 81  62 

Cartage 9  69 

Flag  pole 18  00 

Railings 4  38 

Drainage 22  13 

$24,960  27 


No.  45-]  45 

Improvements  under  chapter  569,  Laws  of  i%g^-~Series  K. 

Shelter  building. $25,123  91 

Improvements  under  chapter  420,  Laws  of  19CX) — Series  L. 

Arch  bridge,  mainland  to  Goat  Island 83,599  74 

Improvements  under  chapter  420,  Laws  of  1900 — Series  M. 

Repairing  Sister  Island  bridges 2,998  49 

Improvements  under  chapter  419,  Laws  of  igcxy— Series  N. 

Stone  stairway,  Goat  Island 775  79 

Improvements  under  chapter  645,  Laws  of  1901 — Series  0. 

Inclined  Railway,  Ext.  Ex $488  31 

Grass  sod,  Ext.  Ex 561  28 

Prospect  Park,  Ext  Ex 2,640  37 

Goat  Island,  Ext.  Ex 1,331  86 

Folding  map  and  guide,  Ext.  Ex 345  45 

Roads,  Ext.  Ex 734  12 

Walks,  Ext.  Ex 1,194  50 

Buildings,  Ext.  Ex 366  87 

Detectives,  Ext.  Ex 1,293  43 

Police  badges,  Ext.  Ex 6  20 

Park  seats,  Ext  Ex 200  00 

Printing,  Ext  Ex 17  25 

Improving  ground  near  arch  bridges 555  12 

Completing  and  furnishing  Shelter  building. .    2,529  86 

Bridge  to  Terrapin  Point 934  37 

Local  paving  assessment 2,004  78 

15*203  77 

Remittances  to  State  Treasurer 21,710  40 

Cash  on  hand  September  30,  1901 77  55 

Total $174449  92 

PETER  A.  PORTER,  Jr. 

Treasurer, 
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We,  the  undersigned,  hereby  certify  that  we  have  examined  the 
foregoing  report  of  the  Treasurer  for  the  fiscal  year  ended  Septem- 
ber 30,  1901,  the  vouchers  and  other  papers,  and  we  find  the  report 
and  accompanying  documents  correct,  and  that  the  Treasurer  has 
properly  accounted  for  all  moneys  received  and  disbursed  by  him 
during  the  fiscal  year  ended  September  30,  1901. 

THOMAS  P.  KINGSFORD, 

CHAS.  M.  DOW, 
Cmnmissioners  of  the  State  Reservation  at  Niagara.* 
Attest : 

C.  S.  DURKEE, 

Professional  Accountant  and  Auditor  and  member  of  the  National 
Association  of  Public  Accountants,  office  and  post-office  address 
Room  N,  Arcade  Building,  Niagara  Falls,  N.  Y. 

Correct: 

Edward  H.  Perry. 


Report  of  the  Superintendent 


OF  THE 


State  Reservation  at  Niagara 


FOB   THE 


Fiscal  Year  Ending  September  30,  1 90 J. 
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Report  of  the  Superintendent 


To  the  Commissioners  of  the  State  Reservation  at  Niagara: 

Gentlemen. — ^The  most  important  improvements  made  during  the 
fiscal  year  ending  September  30,  1901,  have  been  the  completion 
of  the  two  stone  arch  bridges  between  the  mainland  and  Goat 
Island;  the  completion  of  the  Shelter  building  in  Prospect  Park; 
the  construction  of  a  new  bridge  from  Goat  Island  to  Terrapin  Point, 
at  the  Horseshoe  Falls ;  the  renovation  of  the  two  suspension  bridges 
to  the  Three  Sister  Islands,  and  the  grading  and  filling  adjacent  to 
the  new  stone  arch  bridges. 

Stone  Arched  Bridges,  Mainland  to  Goat  Island. 

At  the  close  of  the  last  fiscal  year  the  stone  arched  bridge  from 
Green  Island  to  Goat  Island  was  completed,  excepting  the  parapet 
walls  and  the  sidewalks,  while  the  piers  only  for  the  bridge  from  the 
mainland  to  Green  Island  were  in  place.  The  temporary  wooden 
foot  bridge  between  the  mainland  and  Green  Island  was  almost 
entirely  swept  away  by  the  high  water  and  floating  ice  during  the 
winter  months. 

April  I,  1901,  work  upon  the  bridges  was  resumed,  and  the  para- 
pet walls  of  the  bridge  from  Green  Island  to  Goat  Island  were 
quickly  completed.  A  new  wooden  foot  bridge  was  built  from  the 
mainland  to  Green  Island.  Considerable  delay  was  caused  by  the 
uncertainty  concerning  the  floating  ice  from  Lake  Erie,  which  would 
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endang-er  the  centers  for  the  arches  placed  in  the  rapids  between 
the  mainland  and  Green  Island.  For  the  first  time  in  many  years, 
there  was  no  run  of  ice  from  Lake  Erie.  As  soon  as  it  was  con- 
sidered certain  that  the  ice  would  not  interfere  with  the  construction 
of  the  centers,  work  was  commenced  on  the  bridge  from  the  main- 
land to  Green  Island.  The  last  concrete  arch  was  completed  on 
June  29th,  the  bridge  was  opened  to  the  public  July  14th,  the  stone 
work  was  completed  July  26th,  and  the  sidewalks  on  August  24th. 

The  approaches  to  the  bridges  have  been  filled,  graded  and 
planted,  the  roads  and  walks  readjusted  to  meet  the  new  conditions, 
the  water  pipes  to  Goat  Island  laid  in  the  roadbed,  drains  and  catch 
basins  constructed,  and  all  traces  of  the  work  of  construction 
removed. 

Photographs  of  the  new  bridges  are  herewith  submitted,  and  the 
contract  and  supplemental  contract  for  the  construction  of  the 
bridges  are  hereto  appended. 

Suspension  Bridges  to  Three  Sister  Islands. 

Tlie  repairs  of  the  two  suspension  bridges  to  the  Three  Sister 
Islands  were  completed  on  May  9th  by  the  John  A.  Roebling's  Sons 
Company  of  New  York.  New  cables,  anchors,  metal  needle  beams 
and  braces  were  provided. 

The  woodwork  of  the  bridges  was  repaired  and  the  bridges 
painted;  the  stairs  at  the  approaches  to  the  bridges  were  removed 
and  inclined  walks  of  rustic  stone  and  gravel  substituted,  which  are 
safe  and  convenient  and  more  natural  in  appearance. 

The  suspension  bridges  bore  the  heavy  traffic  of  the  past  season 
without  any  apparent  strain. 
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Bridge  to  Terrapin  Point. 

The  wooden  bridge  from  Goat  Island  to  Terrapin  Point  was 
removed  during  the  spring  months,  and  a  new  bridge  of  steel  and 
iron,  with  plank  floor,  constructed. 

The  bridge  to  Luna  Island  has  been  repainted,  and  the  retaining 
walls  at  the  rustic  bridge  over  the  overflow  on  the  riverway  repaired. 

The  Shelter  Building. 

The  new  Shelter  building  on  the  riverway,  in  Prospect  Park,  was 
completed  and  opened  to  the  public  on  July  4th.  It  contains 
spacious  rooms  for  tht  accommodation  of  visitors,  the  offices  of 
administration,  toilet  rooms  and  storerooms.  The  windows  in  the 
basement  story  have  been  enlarged  and  the  two  large  end  rooms 
finished,  the  completion  of  which  was  not  included  in  the  original 
contract. 

A  large  amount  of  filling,  grading  and  sodding  has  been  done 
around  the  Shelter  building,  gravel  walks  constructed,  and  a  stone 
walk,  ten  feet  wide,  laid  from  the  Shelter  building  to  the  riverway. 
The  old  open  frame  pavilion,  immediately  adjacent  to  the  new  Shel- 
ter building  in  Prospect  Park,  has*  been  removed. 

Cave  of  the  Winds  Building. 

The  Cave  of  the  Winds  building  on  Goat  Island  has  been  moved 
eastward  across  the  road  to  a  less  conspicuous  place,  where  it  does 
not  obstruct  the  view  of  the  Falls  and  the  river.  The  location  for- 
merly occupied  has  been  filled,  iron  guard  railings,  stairways  and 
gates  constructed,  and  repairs  made  upon  the  Biddle  stairs  leading 
to  the  Cave  of  the  Winds. 

The  Cave  of  the  Winds  building  has  been  repainted  and  a  veranda 
constructed  for  the  accommodation  and  shelter  of  visitors. 
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One  of  the  buildings  used  for  drying  clothes  was  destroyed  by 
fire.  The  prompt  and  energetic  action  of  the  city  fire  department 
prevented  the  flames  from  spreading.  The  building  was  rebuilt  by 
the  lessee  of  the  Cave  of  the  Winds. 


Inclined  Railway  Building. 

The  frame  structure  covering  the  Inclined  Railway  is  old  and 
should  be  renewed.  Many  of  the  sills  and  other  timbers  have  been 
renewed  during  the  past  year.  The  weight  of  snow  and  ice  upon 
the  structure  during  the  winter  months  is  very  great.  In  April,  the 
gable  on  the  south  side  was  torn  off  by  sliding  ice.  The  damage 
was  repaired,  the  building  painted,  the  flume  and  the  machinery  in 
the  wheelpit  repaired,  the  cars  renovated,  a  new  cable  attached  to 
the  cars,  a  new  ticket  office  provided,  and  everything  made  ready 
for  the  great  multitude  of  visitors  from  the  Pan-American  Exposi- 
tion in  Buffalo. 

Roads, 

The  Paving  of  Buffalo  avenue  adjacent  to  the  Reservation  made  it 
necessary  to  widen  and  raise  the  grade  of  First  street,  between  Buf- 
falo avenue  and  the  riverway. 

The  road  around  the  head  of  Goat  Island  from  the  entrance  to 
the  Tlirce  Sister  Islands  was  much  worn  and  in  need  of  repairs. 
An  opportunity  occurred  for  obtaining  a  large  quantity  of  gravel 
from  an  excavation,  for  building  purposes,  at  a  cost  of  lo  cents  per 
load.  With  the  gravel  so  obtained,  the  roads  on  Goat  Island,  Pros- 
pect Park  and  on  the  riverway  were  extensively  repaired  and  put  in 
order  for  the  heavy  traffic  of  the  Pan-American  Exposition  year. 
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Walks. 

Tlie  wooden  stairs  at  the  right  at  the  entrance  to  Goat  Island 
have  been  removed  and  a  winding,  inclined,  gravel  walk  constructed 
to  the  top  of  the  bank. 

A  winding,  inclined  walk  has  also  been  constructed  on  the  left  of 
the  entrance  to  Goat  Island,  and  the  flat,  artificial  spaces  on  either 
side  of  the  road,  at  the  approach  to  Goat  Island,  filled  and  graded, 
and  large  boulders  placed  at  the  approaches  to  the  new  stone  arched 
bridges.  The  graded  banks  were  covered  with  sod  and  planted  with 
shrubs  and  vines. 

The  upper  half  of  the  stairway  at  the  Horseshoe  Falls  on  Goat 
Island  was  removed  and  an  inclined,  gravel  walk  with  rustic  stone 
embankments  constructed,  making  the  descent  more  safe  and  natural. 
The  large  amount  of  filling  done  on  Green  Island  at  the  approaches 
to  the  new  stone  arched  bridges  made  it  necessary  to  rebuild  the 
gravel  walks  on  either  side  of  the  road,  the  entire  width  of  the  island. 
Repairs  were  also  made  upon  the  gravel  walks  along  the  riverway. 

Grading  and  Filling, 

The  completion  "^f  the  new  stone  arched  bridges,  in  August,  found 
the  grounds  at  Bridge  street  and  on  Green  Island  in  great  disorder 
and  greatly  damaged  by  the  work  of  construction.  The  damaged 
portions  of  the  grounds  were  repaired  and  seeded  down,  the 
approaches  to  the  bridges  covered  with  sod  and  planted  with  shrubs 
and  vines;  the  roadway  on  Green  Island  was  filled  to  the  grade  of 
the  new  bridges  and  the  surface  of  the  island  cultivated  and  seeded 
down.  The  paving  of  Buffalo  avenue  adjacent  to  the  Reservation 
at  Port  Day  necessitated  a  large  amount  of  filling  and  grading.  The 
river  shore  at  "  The  Wing  "  below  Fourth  street  was  riprapped  with 
large  stones  and  filled  and  graded. 
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Two  landslides  in  Prospect  Park  and  on  Goat  Island  necessitated 
the  filling  of  the  cavities  and  the  removal  of  the  iron  guard  railing 
further  back  from  the  edge  of  the  high  bank. 

Planting. 

A  number  of  trees  have  been  planted  in  Prospect  Park  to  take 
the  place  of  old  trees  which  have  died  out.  Vines  and  drooping 
shrubs  have  been  planted  at  the  new  stone  stairway  on  Goat  Island, 
at  the  new  walks,  at  the  approaches  to  Goat  Island,  at  the  approaches 
to  the  new  stone  arched  bridges,  and  at  the  rustic  bridges  on  River- 
way.  Vines  have  also  been  planted  about  the  walls  of  the  new  Shel- 
ter building.  The  stock  in  the  nursery  has  been  cultivated,  the 
plantations  of  shrubbery  pruned,  and  a  large  amount  of  compost  col- 
lected for  spreading  upon  the  lawns  during  the  winter  season. 

The  Pofids. 

In  order  to  insure  an  adequate  supply  of  water  for  the  operation 
of  the  Inclined  Railway  during  the  Pan-American  Exposition,  the 
water  was  shut  off  from  the  pond  in  Prospect  Park,  used  as  a  reser- 
voir, the  growth  of  eel-grass  removed,  and  the  pond  deepened.  A 
wing  of  the  pond  in  which  the  water  was  stagnant  was  filled,  cov- 
ered with  sod.  The  basin  of  the  fountain  in  Prospect  Park  was 
removed  and  the  site  filled  and  covered  with  sod.  The  eel-gjass 
was  also  removed  from  the  pond  at  the  loop  at  Port  Day,  the  work 
requiring  a  flat  boat  and  a  crew  of  four  men  more  than  a  month  for 
its  performance. 

The  Electric  Raikvay  in  the  Rivenvay. 
The  station  of  the  Electric  Railway  Company,  on  the  east  side 
of  the  rivcrway,  has  been  completed.    A  double  track  has  been  laid 
in  the  riverway  from  Niagara  street  to  the  entrance  to  the  steel  arch 


t 
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bridge,  and  a  second  track  in  the  riverway  from  the  entrance  to  the 
steel  arch  bridge  to  the  electric  railway  station,  the  street  having 
been  widened  for  that  purpose,  according  to  the  agreement  with  the 
Electric  Railway  Company. 

Before  the  completion  of  the  railway  station,  the  attention  of  the 
railway  company  was  called  by  the  Superintendent  to  the  unneces- 
sary blocking  of  the  sidewalks  by  cars,  the  dangerous  speed  of  cars 
at  times,  and  the  usage  of  the  riverway  by  the  company  as  a  ter- 
minus and  standing  place  for  cars,  in  violation  of  the  agreement. 
Since  the  completion  of  the  railway  station,  some  of  the  causes  for 
complaint  have  been  remedied,  but  there  is  still  a  tendency  on  the 
part  of  the  company  to  have  cars  stand  upon  the  riverway  longer 
than  is  necessary.  During  the  Pan-American  Exposition  as  many 
as  fifteen  thousand  visitors  came  from  Buffalo  and  returned  by  the 
electric  railway  in  one  day.  Aside  from  the  frequent  overcrowding 
of  the  cars,  the  service  was  excellent  and  a  great  convenience  and 
accommodation  to  the  public.  Notwithstanding  the  tracks  in  the 
riverway,  visitors  on  arrival  were  unloaded  at  the  comer  of  Falls 
and  Prospect  streets,  the  headquarters  of  many  confidence  men  and 
gamblers,  where  the  lack  of  order  and  protection  to  visitors  gave  rise 
to  many  serious  causes  for  complaint.  Visitors  should  be  brought 
by  the  railway  company  to  the  railway  station  and  to  the  State  Res- 
ervation as  agreed,  otherwise  the  object  of  the  Commissioners  in 
granting  a  revocable  license  to  the  railway  company  in  the  riverway 
will  be  defeated,  in  which  case  it  seems  questionable  whether  the 
railway  company  should  be  allowed  to  use  the  tracks  in  the  river- 
way, which  are  owned  by  the  State. 
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Reservation  Carriage  Service. 

Until  the  completion  of  the  stone  arched  bridges,  the  Reservation 
carriage  service  was  operated  by  placing  horses  and  carriages  on 
Goat  Island. 

The  multitude  of  visitors  from  the  Pan-American  Elxposition  made 
it  necessary  for  the  lessee  to  procure  a  large  additional  number  of 
carriages.  Even  with  such  additional  facilities,  it  was  difficult  to 
transport  the  number  of  visitors  to  the  Reservation.  The  service 
was  operated  during  the  year  without  accident  or  complaint 

Licensed  Carriage  Drivers. 

During  the  year  no  public  carriage  stands  have  been  allowed  upon 
the  Reservation.  Very  little  difficulty  is  experienced  with  the 
majority  of  the  carriage  drivers,  especially  those  who  own  their  car- 
riages and  are  disposed  to  be  courteous  and  accommodating  to  vis- 
itors. But  many  improper  persons  are  licensed  as  carriage  drivers 
by  the  city  government,  which  gives  rise  to  constant  cause  for  com- 
plaint. Several  of  these  have  been  discovered  acting  in  collusion 
with  gamblers  and  confidence  men,  brought  here  by  the  Pan-Ameri- 
can Exposition.  During  the  year  eight  licensed  carriage  drivers 
have  been  excluded  from  the   Reservation  for  violation   of   the 

ordinances. 

The  Cave  of  tlie  Winds. 

Notwithstanding  the  change  in  the  location  of  the  Cave  of  the 
Winds  building  during  the  Pan-American  year,  the  Cave"  of  the 
Winds  was  visited  by  the  greatest  number  of  people  of  any  year 
since  it  has  been  operated  as  a  point  of  interest.  The  general  ques- 
tion whether  the  State  should  any  longer  allow  visitors  to  be  encour- 
aged to  pass  through  the  Cave  of  the  Winds  is  respectfully  sub- 
mitted to  the  Commissioners  for  consideration. 
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This  is  entirely  aside  from  the  matter  of  the  Biddle  stairs,  form- 
ing the  mode  of  access  to  the  Cave,  which  are  old  and  unsuitable. 
Many  arguments  can  be  adduced  against  submitting  visitors  to  this 
tiresome  and  hazardous  undertaking.  The  removal  of  the  dressing 
rooms,  dry  house  and  clothes  yard,  and  the  discontinuance  of  the 
business,  would  be  in  keeping  with  the  work  of  the  State,  in  restor- 
ing the  grounds  about  the  Falls,  so  far  as  possible,  to  a  natural 

condition. 

Steamboat  Landing. 

During  the  year  the  steamboat  landing  has  been  kept  in  repair  by 
the  Maid  of  the  Mist  Steamboat  Company.  Two  boats  were  in 
operation  during  the  season,  which,  because  of  the  Pan-American 
Exposition,  was  greatly  advantageous  to  the  steamboat  company. 

Inspection  by  Governor  Odell  and  Party. 

On  September  27th  the  State  Reservation  was  visited  and  the 
new  bridges.  Shelter  building  and  other  improvements  inspected  by 
Govemoi*  Odell,  Senator  Ellsworth,  Presiment  pro  tern,  of  the  Sen- 
ate; Senator  Higgins,  Chairman  of  the  Finance  Committee  of  the 
Senate;  Assemblyman  Allds,  Chairman  of  the  Ways  and  Means 
Committee  of  the  Assembly,  and  other  State  officers. 

President  McKinley  and  Party, 

On  September  6th  the  State  Reservation  was  visited  by  President 
McKinley  and  party,  three  hours  previous  to  the  assassination  of 
the  President  at  the  Pan-American  Exposition  in  Buffalo. 

The  President  expressed  deep  interest  in  the  restoration  of  tne 
grounds  about  the  Falls,  and  said  that  the  State  of  New  York  was 
doing  a  good  work  at  Niagara. 


58  [Assembly 

The  Pan-American  Exposition  Visitors. 

The  Pan-American  Exposition  brought  a  great  number  of  visitors 
to  the  Reservation,  the  estimated  attendance  reaching  as  high  as 
fifty  thousand  visitors  in  one  day.  On  several  occasions  it  was 
necessary  to  discontinue  the  sale  of  tickets  at  the  Inclined  Railway 
because  of  the  inability  to  carry  the  number  of  persons  seeking 
transportation.  The  increased  number  of  visitors  necessitated  the 
employment  of  a  large  additional  number  of  laborers  and  caretakers. 
Extra  precautions  were  taken  to  insure  the  safety  of  all  bridges, 
stairways,  railings  and  observation  points  in  the  Reservation,  and 
to  prevent  disorder  or  accident  of  any  kind. 

Notwithstanding  the  work  upon  the  bridges  over  the  rapids,  the 
many  dangerous  places  in  the  Reservation,  and  the  unprecedented 
number  of  visitors,  no  disorder  or  accident  of  any  kind  occurred. 

Gamblers  and  Confidence  Men. 

The  Pan-American  Exposition  brought  to  the  Reservation  a  large 
number  of  gamblers  and  confidence  men.  The  method  of  operation 
of  the  confidence  men  was  to  engage  a  promising  stranger  in  can- 
<rersation  and  induce  him  to  accompany  them  to  some  resort  up  town 
where  "  souvenirs  of  Niagara  '*  or  "  tickets  to  points  of  interest  " 
were  to  be  obtained  gratis.  On  their  arrival  at  the  place,  confed- 
erates appeared  and  a  trap  was  sprung  to  induce  the  stranger  to  take 
part  in  "  three  card  monte  ''  and  similar  games.  In  many  cases 
unwary  strangers  were  fleeced  in  this  manner. 

The  resorts  and  the  operations  carried  on  in  them  were  well  known 
to  the  police  department  of  the  city  and  to  the  city  authorities.  In 
many  cases,  in  which  the  injured  party  reported  the  facts  to  the 
Superintendent  of  the  Reservation,  complaint  was  made  to  the  city 
police  headquarters,  where  the  victims  were  informed  that  nothing 
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could  be  done  for  them.  In  one  case  the  confidence  men  had 
secured  a  draft  for  $200,  which  they  forwarded  for  collection  through 
the  regular  channels,  endorsed  by  a  local  "  politician  "  and  pro- 
prietor of  a  resort  for  gamblers  and  confidence  men,  but  payment 
was  stopped  by  advice  of  the  Reservation  officers.  In  another  case 
an  aged  Western  fanner  barely  escaped  robbery  of  a  draft  for 

$2,000,  the  proceeds  of  the  sale  of  his  farm  and  the  earnings  of  his 
lifetime. 

In  still  another  case,  a  stranger  notified  a  Reservation  officer  that 
he  had  been  approached  by  a  confidence  man  and  invited  to  take 
part  in  a  well-known  confidence  game.  When  the  officer  ordered 
the  offender  to  leave  the  Reservation,  he  informed  the  officer  that 
he  was  a  friend  of  the  alderman  of  the  First  ward  of  the  city,  whom 
he  named,  and  for  that  reason  expected  to  escape  molestation. 
Among  the  swindlers  who  infested  the  grounds  were  four  women, 
well  known  to  the  police  officers  of  the  city. 

The  frequency  of  these  complaints  caused  the  Superintendent  to 
place  in  the  hands  of  the  Reservation  officers  notices  for  distribu- 
tion  to  visitors,  of  which  the  following  is  a  copy : 

CAUTION   TO    VISITORS! 

Beware  of  "Confidence  Men"  and  Pick- 
pockets! 

Do  Not  Be  Enticed  Anywhere  by  Stran- 
gers, Who  May  Be  "Sharpers!" 

Please  Report  Any  Attempt  to  Swindle 
You  at  Once  to  the  Reservation  Officers. 

T.  V.' Welch, 
Superintendent  State  Reservation  at  Niagara. 
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After  the  notice  to  the  public  of  their  presence  and  the  exposure 
of  their  operations  the  confidence  n^en  disappeared,  but  came  again 
from  time  to  time  during  the  season,  seemingly  upon  the  sugges- 
tion of  persons  here  who  controlled  their  operations  in  this  locality. 

The  Pan-American  Exposition  also  brought  to  the  border  of  the 
Reservation,  on  the  eastern  side  of  the  riverway,  a  number  of 
fakirs'  immoral  and*  disgusting  exhibitions,  and  gambling  places 
evidently  organized  and  controlled  in  the  same  manner  as  the 
operations  of  the  confidence  men.  Buildings  on  the  eastern  border 
of  the  Reservation  were  rented,  and  several  vacant  lots  adjacent  to 
the  Reservation  were  leased  and  temporary  structures  erected  on 
them  by  an  "Amusement  Company  "  licensed  by  the  city  of  Niagara 
Falls.  These  "  places  of  amusement  "  were  called  "  The  Midway/' 
"Congress  Museum,"  "Saints  and  Sinners,"  "  Streets  of  Asia," 
"  Pan-American  Beauties,"  "Amusement  Parlor  "  and  other  names, 
the  names  being  changed  from  time  to  time. 

In  these  places  degrading  and  immoral  exhibitions  were  licensed 
by  the  city  authorities,  and  attempts  to  revoke  the  licenses  of  the 
most  brutal  and  vicious  were  defeated  by  an  element  in  the  common 
council,  in  harmony  with  the  existing  state  of  affairs.     Several  of 
these  so-called  "  places  of  amusement  "  were,  in  reality,  gambling 
places  of  the  worst  character,  into  which  unsuspecting  strangers 
were  enticed  by  swarms  of  "  Cappers,"  systematically  swindled,  and 
in  some  cases  violently  robbed  of  their  money.     Daily  complaints 
were  made  at  the  office  of  the  Reservation  Superintendent  by  the 
victims,  in  many   cases   left   penniless   long  distances   from  their 
homes.    In  some  cases  the  whole  or  part  of  the  money  was  recov- 
ered, the  city  police  acting  as  go-betweens  in  the  transactions,  but 
nC  steps  were  taken  by  the  city  police  department  to  punish  Jhe 
offenders  or  to  close  the  unlawful  resorts  until  the  season  was  over. 
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In  one  case,  in  which  the  Reservation  Superintendent  brought 
to  the  mayor  a  stranger  from  Nova  Scotia  who  had  been  swindled 
out  of  $100,  all  the  money  in  his  possession,  in  one  of  these  gam- 
bling places  said  to  be  owned  by  a  city  alderman,  the  mayor  sent 
for  the  chief  of  police  and  ordered  him  to  recover  the  money  and 
to  forthwith  close  the  place  where  the  offence  was  committed.  The 
place  was  not  closed  and  was  in  daily  operation  thereafter,  showing 
that  the  chief  of  police  did  not  obey  the  order  of  the  mayor,  or  the 
mayor  and  chief  of  police  were  not  acting  in  good  faith.  Complaints 
were  made  by  persons  swindled  to  the  mayor,  the  police  justice, 
the  chief  of  police  and  to  the  patrolmen,  but  no  action  was  taken, 
and  in  some  cases  the  victims  complaining  were  threatened  with 
arrest. 

Visitors  seated  in-  Prospect  Park  were  obliged  to  see  the  exhibi- 
tion of  "  Dancing  Women,"  and  to  witness  the  operations  of  pro- 
fessional "  Cappers  "  for  gambling  places  of  the  worst  character, 
and  their  enjoyment  of  the  Reservation  was  disturbed,  even  on 
Sunday,  by  the  noises  and  outcries  made  to  attract  the  attention  of 
those  passing  by. 

Under  such  circumstances,  although  the  gambling  places  were 
not  within  the  Reservation,  but  under  the  control  of  the  city 
authorities,  the  Superintendent  of  the  Reservation  placed  an  officer 
at  the  boundary  of  the  Reservation,  in  front  of  each  resort,  with 
instructions  to  hand  to  each  stranger  entering  the  resorts  a  notice 
of  warning,  of  which  the  following  is  a  copy: 
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OAUTIOlf   TO    VISITOIiSt 

Beware  of  So-Called  "Places  of  Amuse- 
ment" Where  Gambling  Games  and  Other 
Swindles  Are  Conducted! 

Do  Not  Be  Enticed  by  Gamblers  or  "Cap- 
pers" TO  Take  Part  in  Any  Gambling  Game! 

T.  V.  Welch, 
Superintendent  State  Reservation  at  Niagara. 

As  directed  at  the  meeting  of  the  Commissioners  held  July  2d, 
the  Superintendent  transmitted  to  the  mayor  copies  of  the  resolu- 
tion of  the  Board  and  the  report  of  the  Superintendent  relating  to 
the  unlawful  exhibitions,  licensed  by  the  city,  adjacent  to  the  Reser- 
vation. So  far  as  known,  no  action  was  taken  by  the  mayor  upon 
the  protest  of  the  Board.  The  gambling  places  remained  open 
until  the  season  was  over,  when  the  last  of  them,  "  The  Streets  of 
Asia,"  which  was  known  to  be  about  to  close  its  doors,  was  closed 
with  a  great  show  of  authority  by  a  city  police  sergeant  and  a  squad 
of  policemen  in  a  manner  that  under  the  circumstances  was  farcical 
in  the  extreme  and  which  only  added  to  the  already  g^eat  disrepute 
of  the  police  department  of  the  city. 

Only  a  small  number  of  the  cases  of  swindling  which  occurred 
were  reported  to  the  Reservation  officers. 

Tlie  evils  existing  in  the  neighborhood  of  the  Cataract  before 
the  establishment  of  the  State  Reservation  were  more  annoying  to 
visitors,  but  were  never  so  degrading  and  objectionable  as  these 
licensed  by  the  city  authorities  in  the  immediate  vicinity  of  the 
Falls  during  the  past  year.     Aside  from  the  injuries  to  individuals 
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and  to  public  morals,  they  operated  to  destroy  the  quiet  and  peace- 
ful enjoyment  of  the  scenery  of  the  Cataract,  which  was  the  object 
of  the  State  in  establishing  the  Reservation. 

The  primary  responsibility  for  the  present  discreditable  condition 
of  affairs  rests  with  the  citizens  of  the  city  of  Niagara  Falls,  who 
elected  the  mayor  of  the  city.  The  direct  responsibility  rests  upon 
the  mayor,  who  is  charged  with  the  enforcement  of  the  laws.  In 
order  to  fix  the  responsibility,  the  city  charter  was  amended  so  as 
to  confer  upon  the  mayor  the  absolute  power  of  appointment  of  the 
city  boards.  The  mayor  appointed  the  board  of  police  commis- 
sioners, of  which  he  is  the  president.  The  responsibility  for  the 
present  scandalous  attempt  to  nullify  and  defeat  the  labor  and 
expenditure  of  the  State  of  New  York  in  establishing  the  State 
Reservation  at  Niagara  therefore  rests  upon  the  mayor  of  the  city 
of  Niagara  Falls,  and  I  respectfully  submit  the  matter  to  the  con- 
sideration of  the  Commissioners  for  such  action  as  may  be  deemed 

proper. 

Visitors. 

The  number  of  persons  who  visited  the  Reservation  during  the 
year  is  estimated  at  three  millions.  During  the  Pan-American 
Exposition,  from  May  20th  until  November  ist,  the  number  of 
visitors  ranged  from  ten  thousand  to  fifty  thousand  each  day.  The 
new  stone  arched  bridges  were  completed  in  time  to  accommodate 
the  great  multitudes  of  visitors  in  July,  August,  September  and 
October.  The  care  for  the  property  of  the  State,  the  spirit  of  order 
and  refinement  pervading  the  moving  masses  of  humanity,  is  a 
gatifying  memory  of  the  multitudes  attracted  to  Niagara  by  the 
Pan-American  Exposition. 
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Employees. 

The  number  of  regularly  classified  employees  is  ten — I  superin- 
tendent, I  treasurer  and  secretary,  i  clerk,  i  police  superintendent, 
2  police  and  caretakers  on  the  Islands,  3  police  and  caretakers  in 
Prospect  Park,  i  Inclined  Railway  operator. 

During  the  Pan-American  Exposition  10  additional  police  were 
employed,  and  a  large  number  of  additional  laborers  and  teamsters 
were  engaged  in  keeping  the  grounds,  roads,  walks,  bridges  and 
stairways  in  order.  Of  the  $20,000  appropriated  for  extraordinary 
expenditure  during  the  Pan-American  Exposition,  $6,364.27  remains 
unexpended.  A  statement  of  the  number  of  laborers  and  teamsters 
employed  each  month  is  herewith  submitted. 


Statement  of  Number  of  Employees, 
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November  . . . 

December  . .  . 
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8  Carriage  turnouts 
(Goat  Island). 
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Chapter  420,  Laws  1900. 
1900.  Foremen.  Ast*t.  Foremen.  Teamsters.    Laborers. 

November 5 


igoi. 

January 


February 
March  . . 
April .... 
May  .... 
June  .... 


Maintenance. 


4  Arch  bridges — 
Mainland  to  Goat 


Island. 


4 
3 
3 
3 
3 


X90X. 
May 

June 

July 

August 

September  . . . 

1901. 

July 


Chapter  645,  Laws  xqox. 


I 
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I 
I 
I 


4 
3 


5 
3 


1  2 

2  3 
4  2 

Chapter  6431  Laws  iqot. 


29 

57  Care  and  mainte- 
nance Pan-Amer- 


ican. 


27 

30 
49 


10  Grading,  filling 
and  putting  in 
order  grounds  ad- 
jacent to  stone 
arched  bridges. 
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Water  Supply. 

Plans  and  estimates  for  a  water  supply  for  the   Reservation 

grounds  and  buildings  have  been  obtained,  but  owing  to  the  work 

upon  the  stone  arched  bridges,  and  the  great  multitudes  of  visitors 

from  the  Pan-American  Exposition,  the  work  of  installing  a  system 

of  water  mains  has  been  deferred  until  the  coming  spring. 

Electric  Lighting, 

A  plan  and  estimate  for  a  lighting  system  for  the  Reservation 
grounds  has  been  obtained.  The  estimated  cost  of  the  system  is 
over  $18,000. 

This  work  may  be  done  during  the  coming  spring  if  an  adequate 

appropriation  is  obtained. 

Receipts. 

The  receipts  by  the  Superintendent  during  the  fiscal  year  were  as 

follows: 

From  the  Inclined  Railway $19,660  40 

From  lease  of  the  Cave  of  the  Winds 1,200  00 

From  lease  of  the  Steamboat  landing 750  00 

From  lease  of  Reservation  carriage  service 100  00 

Total $21,710  40 

■  — 

The  amount  received  has  been  paid  into  the  treasury  of  the  State 
of  New  York. 

Detailed  statements  of  the  receipts  and  expenditures  by  the  Super- 
intendent, the  amount  of  the  pay-rolls  for  each  month,  and  the  classi- 
fication of  the  pay-rolls  and  accounts  are  hereto  appended. 

Respectfully  submitted, 

THOMAS  V.  WELCH, 

Superintendent. 


Contracts  and  Specifications 
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Stone  Arched  Bridges  from  Mainland  to  Goat  Island, 

State  Reservation  at  Niagara* 

Erected  I90U 


t 
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G)ntracts  and  Specifications^ 


By  Authority  of  Chapters  4t9  and  420  of  the  Laws  of  1900^ 

State  of  New  York« 


THIS  AGREEMENT,  made  this  twenty-third  day  of  June,  in 
the  year  nineteen  hundred,  by  and  between  William  PL  Keepers, 
James  H.  Wynkoop  and  John  M.  Braly,  composing  the  firm  of 
W.  H.  Keepers  and  Company,  of  the  city  of  New  York,  in  the  State 
of  New  York,  party  of  the  first  part,  and  hereinafter  called  the  con- 
tractor, and  the  People  of  the  State  of  New  York,  by  Andrew  H. 
Green,  George  Raines,  Charles  M.  Dow,  Thomas  P.  Kingsford  and 
Alexander  J.  Porter,  composing  the  Commissioners  of  the  State 
Reservation  at  Niagara,  of  the  second  part. 

WITNESSETH,  That  the  said  contractor  has  agreed,  and  by 
these  presents  does  agree,  for  and  in  consideration  of  the  covenants 
and  payments  to  be  made  as  hereinafter  provided  for,  to  furnish  all 
of  the  materials,  appliances,  tools  and  labor  required  and  build  and 
complete,  in  the  most  substantial  and  workmanlike  manner,  a 
concrete-steel  arch  bridge  with  stone  facing,  gravel  roadway,  and 
granitoid  sidewalks,  extending  across  the  Niagara  River,  from  the 
mainland  to  Green  Island,  in  the  Niagara  State  Reservation,  and  a 
concrete-steel  arch  bridge  with  stone  facing,  gravel  roadway  and 
granitoid  sidewalks  across  the  Niagara  River,  from  Green  Island  to 
Goat  Island,  in  the  Niagara  State  Reservation.  Each  of  said 
bridges  to  consist  of  three  spans,  with  radius  of  arch  to  be  approved 
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by  State  Engineer:  Each  bridge  to  have  a  twenty-foot  roadway  and 
two  ten-foot  sidewalks.  The  bridges  generally  to  be  in  accordance 
with  the  plans  exhibited  at  the  office  of  Andrew  H.  Green  June  i6, 
1900,  which  have  been  marked  for  identification  and  are  hereby 
referred  to  and  made  a  part  of  this  agreement. 

The  s^id  contractor  agrees  to  execute  the  above-described  work 
for  the  sum  of  one  hundred  and  two  thousand  and  seventy  dollars 
($102,070)  lawful  money,  to  be  paid  in  the  manner  hereinafter  de- 
scribed; and  for  the  further  consideration  of  the  right  to  use  the 
existing  bridges,  abutments  and  piers  or  such  materials  ccMitained 
therein  as  may  be  suitable,  in  the  execution  of  said  work;  and  the 
right  to  dispose  of  any  part  of  said  existing  bridges  or  said  material 
therein  contained  which  shall  not  be  used  in  the  execution  of  said 
work  for  their  own  use  and  benefit. 

The  said  work  shall  be  done  in  conformity  with  the  plans  and 
specifications  which  are  hereby  referred  to  and  made  a  part  of  this 
agreement,  which  plans  and  specifications  shall  be  approved  by  the 
State  Engineer  and  Surveyor. 

The  contractor  further  agrees  to  conform  to  the  provisions  of 
chapters  415  of  the  Laws  of  1897,  444  of  the  Laws  of  1897,  and  567 
of  the  Laws  of  1899,  relative  to  the  Labor  Law  and  the  assignment 
and  subletting  of  contracts. 

The  contractor  further  agrees  to  comply  with  the  laws  providing 
that  no  laborer,  workman  or  mechanic  in  the  employ  of  the  con- 
tractor, or  of  any  subcontractor,  or  any  other  person  doing  or  con- 
tracting to  do  a  whole  or  a  part  of  the  work  contemplated  by  these 
specifications  and  this  contract,  shall  be  permitted  or  required  to 
work  more  than  eight  hours  in  any  one  calendar  day,  except  in 
cases  of  extraordinary  emergency,  caused  by  fire,  flood  or  danger 
to  life  or  property. 
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It  IS  further  provided  that  each  such  laborer,  workman  or  me- 
chanic employed  by  such  contractor,  subcontractor  or  other  person 
on,  about  or  upon  such  work  shall  receive  not  less  than  the  pre- 
vailing rate  of  wages  for  a  day's  work  in  the  same  trade  or  occupa- 
tion in  the  locality  within  the  State  where  such  labor  is  performed, 
or  where  such  public  works  on,  about  or  in  connection  with  which 
such  labor  is  performed  in  its  final  or  completed  form  is  to  be  situ- 
ated, erected  or  used.  It  is  further  provided  that  any  contract  shall 
be  void  and  of  no  effect  unless  the  person  or  corporation  making 
or  performing  the  ^ame  shall  comply  with  the  provisions  of  sec- 
tion 3  of  the  "  Labor  Law,"  as  amended  by  chapter  567  of  the  Laws 
of  1899,  and  chapter  298  of  the  Laws  of  1900. 

The  contractor  further  agrees  that  he  will  promptly  begin  the 
work  herein  embraced  and  so  prosecute  the  same  that  it  shall  be 
entirely  completed  on  or  before  January  i,  1901. 

It  is  further  mutually  agreed  that  if  at  any  time  during  the  prose- 
cution of  the  work  the  contractor  has,  in  the  judgment  of  the  State 
Engineer,  failed  to  provide  such  men,  labor,  tools,  appliances  or 
materials  as  will  ensure  the  completion  of  the  said  work  on  or 
before  the  said  first  day  of  January,  nineteen  hundred  and  one,  and 
after  ten  days'  notice  in  writing  from  the  State  Engineer  (a  copy  of 
which  notice  shall  al^o  at  the  same  time  be  sent  by  mail  to  the 
bondsmen  of  said  contractor)  still  fails  to  provide  such  men,  labor, 
tools,  appliances  or  materials,  then  the  said  Commissioners  may 
order  and  supply  such  men,  labor,  tools,  appliances  or  materials  at 
the  contractor's  expense  and  provide  in  their  discretion  for  the 
payment  of  the  same  from  any  moneys  due  or  to  become  due  under 
this  contract,  and  in  case  such  expense  shall  exceed  the  amount  due 
or  to  become  due  the  contractor,  on  the  final  completion  of  the  work 
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herein  embraced,  then  it  is  expressly  understood  and  agreed  that 
the  said  contractor  shall  he  personally  liable  for  such  excess. 

It  is  further  mutually  agreed  that  no  change  shall  be  made  in  the 
plans  or  specifications,  except  by  means  of  a  supplemental  agree- 
ment, to  be  in  writing  and  signed  by  the  State  Engineer,  the  con- 
tractor and  each  of  the  said  Commissioners. 

It  is  further  mutually  agreed  that  upon  the  completion  of  the  work 
and  before  the  payment  of  the  final  estimate,  the  contractor  shall 
furnish  a  guarantee  for  a  term  of  five  (5)  years,  to  be  of  form  ap- 
proved by  the  said  Commissioners. 

On  the  faithful  performance  of  the  work  herein  embraced  as  set 
forth  in  the  foregoing  contract  and  the  accompanying  specifications 
and  plans,  which  are  a  part  thereof,  the  said  Commissioners  of  the 
State  Reservation  above  named  hereby  agree  to  use  and  dispose  of 
said  existing  bridges  and  the  materials  therein  contained  as  herein- 
before fully  set  forth,  and  agree  to  pay  to  the  contractor  the  sum  of 
one  hundred  and  two  thousand  and  seventy  dollars  ($102,070)  in  the 
following  manner,  to  wit: 

On  or  before  the  fifteenth  day  of  each  month  the  proportionate 
value,  to  be  detorniincd  by  the  State  Engineer,  of  all  work  done  up 
to  the  first  of  that  month,  rcservMng  fifteen  per  cent.  (15JO  thereof 
until  the  final  C()ni])letion,  the  balance  to  be  paid  within  thirty  days 
of  tho  final  completion  of  the  work  and  its  acceptance  by  the  said 
Connnissionors  and  the  State  iMiginecr;  provided,  however,  that  the 
contractor  shall  have  given  the  said  Commissioners  such  reasonable 
assurance  as  they  may  require  that  all  bills  connected  with  this  work 
which  might  constitute  a  claim  against  the  said  Commissioners  have 
been  i)ai(l;  and  provided,  alst),  that  the  contractor  shall,  if  required, 
execute  a  bond  with  sufficient  sureties  and  in  form  and  amount 
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satisfactory  to  said  Commissioners  for  the  protection  of  the  State 

from  such  claims. 

Witness  our  hands  and  seal  on  the  day  and  year  first  above 

written. 

W.  H  KEEPERS  &  CO., 

Party  of  the  First  Part, 

By  John  M.  Braly. 

The  People  of  the  State  of  New  York  by 

ANDREW  H.  GREEN, 
THOMAS  P.  KINGSFORD, 
CHARLES  M.  DOW, 
GEORGE  RAINES, 
ALEXANDER  J.  PORTER, 
Commissioners  of  the  State  Reservation  at  Niagara, 

Approved  June  23,  1900. 

Edward  A.  Bond, 

State  Engineer  and  Surveyor. 


State  of  Massachusetts, 

V  ss,: 

County  of  Worcester, 

On  this  7th  day  of  July,  1900,  before  me  personally  appeared 
Andrew  H.  Green,  one  of  the  Commissioners  of  the  State  Reser- 
vation at  Niagara,  to  me  known  to  be  the  person  described  in  and 
who  executed  the  foregoing  instrument  and  acknowledged  that  he 
executed  the  same  as  such  Commissioner. 

[Notary  Seal.]  WILLIAM  W.  MACOMBER, 

Notary  Public. 
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State  of  New  York,  ) 

>  ss.: 
County  of  Monroe,      J 

On  this  30th  day  of  June,  1900,  before  me  personally  appeared 
George  Raines,  one  of  the  Commissioners  of  the  State  Reservation 
at  Niagara,  to  me  known  to  be  the  person  described  in  and  who 
executed  the  foregoing  instrument  and  acknowledged  that  he  exe- 
cuted the  same  as  such  Commissioner. 

[Notary  Seal.]  EDWARD  R.  FOREMAN, 

Notary  Public. 

State  of  New  York,    ) 

)■  ss.: 
County  of  Chautauqua^  I 

On  this  27th  day  of  June,  1900,  before  me  personally  appeared 
Charles  M.  Dow,  one  of  the  Commissioners  of  the  State  Reservation 
at  Niagara,  to  me  known  to  be  the  person  described  in  and  who 
executed  the  foregoing  instrument  and  acknowledged  that  he  exe- 
cuted the  same  as  such  Commissioner. 

[Notary  Seal.]  MABLE  S.  HARMON, 

Notary  Public. 

State  of  New  York,  ) 

>  ss.  : 
County  of  Oswego,      J 

On  this,  2d  day  of  July,  1900,  before  me  personally  appeared 
Thomas  P.  Kingsford,  one  of  the  Commissioners  of  the  State  Reser- 
vation at  Niagara,  to  me  known  to  be  the  person  described  in  and 
who  executed  the  foregoing  instrument  and  acknowledged  that  he 
executed  the  same  as  such  Commissioner. 

[Notary  Seal]  CHARLES  A.  BENTLEY, 

Notary  Public. 
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State  of  New  York, 

>  ss.: 
County  of  Niagara, 

On  this  26th  day  of  June,  1900,  before  me  personally  appeared 
Alexander  J.  Porter,  one  of  the  Commissioners  of  the  State  Reser- 
vation at  Niagara,  to  me  known  to  be  the  person  described  in  and 
who  executed  the  foregoing  instrument  and  acknowledged  that  he 
executed  the  same  as  such  Commissioner. 

[Notary  Seal.]  F.  J.  COE, 

Notary  Public. 


State  of  New  York, 

\.ss.: 
County  of  New  York, 

On  this  23d  day  of  June,  1900,  before  me  personally  appeared 
John  M.  Braly,  of  the  firm  of  W.  H.  Keepers  &  Co.,  described  in 
and  who  executed  the  foregoing  instrument  and  who  acknowledged 
that  he  executed  the  same  as  a  member  and  on  behalf  of  the  said 
firm  of  W.  H.  Keepers  &  Co. 

[Notary  Seal.]  HENRY  S.  GREENBERGH, 

Notary  Public,  New  York  County,  No.  y^. 


Guarantee. — ^We  the  undersigned  members  of  the  firm  of  W.  H. 
Keepers  &  Co.,  contractor  for  the  construction  of  the  within  de- 
scribed bridges,  hereby  guarantee  that  the  said  bridges  shall  be  free 
from  any  change  of  form,  or  any  failure  of  the  whole  or  any  part 
thereof  due  to  defects  or  imperfections  of  material  or  of  workman- 
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ship,  for  a  period  of  five  (5)  years  from  the  final  completion  of  said 
bridges  and  their  acceptance  by  the  State  Engineer  as  herein  pro- 
vided. Said  guarantee  being  given  in  consideration  of  the  price  of 
$102,070  herein  named. 

WILLIAM  H.  KEEPERS, 
JAS.  H.  WYNKOOP, 
JOHN  M.  BRALY, 

Parties  of  the  First  Part. 

Approved : 

Andrew  H.  Green, 
Thomas  P.  Kingsford, 
Chas.  M.  Dow, 
Geo.  Raines, 
Alexander  J.  Porter, 

Commissioners  of  the  State  Reservation  at  Niagara. 


Copy  of  Bond. 

(Original  filed  with  contract  in  Comptroller's  office  August  4,  ipoo.) 

Know  all  men  by  these  presents,  Tliat  we,  William  H.  Keepers, 
James  H.  Wynkoop  and  John  M.  Braly,  of  the  city  of  New  York, 
in  the  county  of  New  York,  are  held  and  firmly  bound  unto  the 
People  of  the  State  of  New  York,  in  the  sum  of  ($15,000)  fifteen 
thousand  dollars,  to  be  paid  to  the  said  People:  For  which  payment 
well  and  truly  to  be  made,  we  bind  ourselves,  our  and  each  of  our 
heirs,  executors  and  administrators,  jointly  and  severally,  firmly  by 
these  presents. 
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Sealed  with  our  seals.  Dated  this  thirty-first  day  of  July,  in  the 
year  nineteen  hundred. 

The  condition  of  this  obligation  is  such,  That  if  the  said  William 
H.  Keepers,  James  H.  Wynkoop  and  John  M.  Braly,  who  have 
executed  the  five-year  guarantee  attached  to  a  contract  dated  June 
23,  1900,  between  said  William  H.  Keepers,  James  H.  Wynkoop, 
John  M.  Braly  and  the  Commissioners  of  the  State  Reservation  at 
Niagara,  which  said  guarantee  is  attached  to  said  contract  and  has 
been  approved  by  said  Commissioners  shall  in  all  respects  well  and 
faithfully  execute  and  perform  conditions  of  s^id  guarantee  then 
this  obligation  to  be  void,  otherwise  to  remain  in  full  force  and 
virtue. 

WILLIAM  H.  KEEPERS, 
JAMES  H.  WYNKOOP, 
JOHN  M.  BRALY. 


State  of  New  York, 

^  ss.: 
New  York  County, 

On  this  1st  day  of  August,  1900,  before  me  appeared  James  H. 
Wynkoop  and  John  M.  Braly,  of  New  York  city,  who  severally 
acknowledged  that  they  executed  the  within  instrument,  and  I  cer- 
tify that  I  know  the  persons  who  made  the  said  acknowledgment 
to  be  the  individuals  described  in  and  who  executed  the  said 
instrument. 

[Seal.]  HENRY  S.  GREENBERGH, 

Notary  PubliCy  New  York  County,  No,  75. 
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State  of  New  York,  ) 

>  ss,: 
Albany  County,        ) 

On  this  31st  day  of  July,  1900,  before  me  appeared  William  H. 
Keepers,  of  New  York  city,  who  acknowledged  that  he  executed 
the  within  instrument,  and  I  certify  that  I  know  him  to  be  the 
individual  described  in  and  who  executed  the  said  instrument 

[Seal.]  JOHN  J.  ALLEN, 

Notary  Public,  Rensselaer  County. 

Certificate  filed  in  Albany  county. 


State  of  New  York, 

y  ss.: 
Albany  County, 

William  H.  Keepers,  of  New  York  city,  one  of  the  persons  named 
in  the  within  bond,  being  duly  and  severally  sworn,  says  that  he  is 
worth  the  sum  of  fifteen  thousand  dollars  over  and  above  all  debts 
and  liabilities  entered  into  or  incurred. 

WILLIAM  H.  KEEPERS. 
Subscribed  to  and  sworn  before  me 
this  31st  day  of  July,  1900. 

[Seal.]  John  J.  Allen, 

Notary  Public,  Rensselaer  County, 
Certificate  filed  in  Albany  county. 


State  of  New  York, 

y  ss. : 
New  York  County, 

James  H.  Wynkoop  and  John  M.  Braly,  both  of  the  city  of  New 
York,  who  have  executed  the  within  bond,  being  duly  and  severally 
sworn,  each  for  himself,  says  that  he  is  worth  the  sum  set  opposite 
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his  name  over  and  above  all  debts  and  liabilities  entered  into  or 
incurred,  to  wit: 

James  H.  Wynkoop,  fifteen  thousand  dollars. 

John  M.  Braly,  seven  thousand  five  hundred  dollars. 

JAS.  H.  WYNKOOP, 

JOHN  M.  BRALY. 
Subscribed  to  and  sworn  before  me 

this  1st  day  of  August,  1900. 

[Seal.]  Henry  S.  Greenbergh, 

Notary  Public^  New  York  County,  No.  75.     * 

Copy  of  Bond. 
(The  original  is  attached  to  contract  fikd  in  Comptroller's  oMce 

August  4,  igoo.) 

Revenue  stamps  for  $2.42  attached  to  original. 

Bond. 
Know  all  men  by  these  presents,  That  we,  William  H.  Keepers, 
James  H.  Wynkoop  and  John  M.  Braly,  composing  the  firm  of 
W.  H.  Keepers  &  Company  of  the  city  of  New  York,  in  the  State 
of  New  York  (hereinafter  called  the  "  Principal "),  and  the  United 
States  Fidelity  and  Guaranty  Company,  a  corporation  organized 
under  the  Laws  of  Maryland  (hereinafter  called  the  "  Surety  "),  are 
held  and  firmly  bound  unto  the  People  of  the  State  of  New  York 
in  the  full  and  just  sum  of  fifty-one  thousand  dollars  ($51,000),  good 
and  lawful  money  of  the  United  States  of  America,  to  the  payment 
of  which  said  sum  of  money,  well  and  truly  to  be  made  and  done, 
the  said  Principal  binds  himself,  his  heirs,  executors  and  adminis- 
trators, and  the  said  Surety  binds  itself,  its  successors  and  assigns, 
jointly  and  severally,  firmly  by  these  presents:  Signed,  sealed  and 
dated  this  second  day  of  August,  A.  D.  1900. 
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Whereas,  Said  Principal  has  entered  into  a  certain  written  con- 
tract bearing*  date  on  the  23d  day  of  June,  1900,  with  the  People 
of  the  State  of  New  York,  by  Andrew  H.  Green,  George  Raines, 
Charles  M.  Dow,  Thomas  P.  Kingsford  and  Alexander  J.  Porter, 
composing  the  Commissioners  of  the  State  Reservation  at  Niagara, 
for  the  construction  of  two  three-span  each  concrete-steel  arch 
bridges  with  stone  facing,  twenty-foot  gravel  roadway  and  two 
ten-foot  granitoid  sidewalks  extending  across  the  Niagara  River, 
from  the  mainland  to  Green  Island  and  from  Green  Island  to  Goat 
Island,  in  the  Niagara  State  Reservation,  for  the  sum  of  one  hundred 
and  two  thousand  and  seventy  dollars  ($102,070),  and  the  right  to 
use  the  existing  bridges,  abutments  and  piers  or  materials  therein. 

Now,  therefore,  the  condition  of  the  foregoing  obligation  is  such 
that  if  the  said  Principal  shall  well,  truly  and  faithfully  comply  with 
and  perform  all  of  the  terms,  covenants  and  conditions  of  said  con- 
tract on  his  part  to  be  kept  and  perfonned.  according  to  the  tenor 
of  said  contract,  and  shall  protect  the  said  State  of  New  York 
against,  and  pay  any  excess  of  cost  as  provided  in  said  contract,  and 
all  amounts,  damages,  costs  and  judgments  which  may  be  recov- 
ered against  the  said  State  or  its  officers  or  agents  or  which  the  said 
State  of  New  York  may  be  called  upon  to  pay  to  any  person  or 
corporation  by  reason  of  any  damages  arising  or  growing  out  of 
the  doing  of  said  work,  *or  the  repair  or  maintenance  thereof,  or 
the  manner  of  doing  the  same,  or  the  neglect  of  the  said  Principal, 
or  his  agents  or  servants,  or  the  imi)roper  performance  of  the  said 
work  by  the  said  Principal  or  his  agents  or  servants,  and  well  and 
truly  pay  or  cause  to  be  paid  in  full  the  wages  stipulated  and  agreed 

•Albany,  \.  V.,  July  31,  1900 — Wurds  "'or  thr  repair  «>r  maintenance  thereof**  in  5lh  line  are 
erased  by  consent  «if  both  parties  before  the  execution  of  this  bond  by  the  Surety  Co.— Wm. 
PiKKstjN  JuosoN.  Deputy  Suite  Engineer  «.•£  New  York. 
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to  be  paid  to  each  and  every  workman,  laborer  or  employee  em- 
ployed by  the  said  Principal  or  his  agent  or  agents  in  the  execu- 
tion of  said  work  described  in  the  said  contract,  then  this  obligation 
shall  be  null  and  void,  otherwise  to  remain  in  full  force  and  virtue. 
And  the  said  Surety  hereby  stipulates  and  agrees  that  no  change, 
extension,  alteration  or  addition  to  the  terms  of  this  said  contract 
or  specifications  accompanying  the  same,  shall  in  anywise  affect 
their  obligation  on  this  bond. 

In  testimony  whereof,  the  said  Principal  has  hereunto  set  his 
hand  and  seal,  and  the  said  Surety  has  caused  this  instrument  to  be 
signed  by  its  second  vice-president  and  its  assistant  secretary,  and  its 
corporate  seal  to  be  hereunto  affixed  the  day  and  year  first  above 
written. 

WILLIAM  H.  KEEPERS,     [l.  s.] 
JAS.  H.  WYNKOOP,  [l.  s.] 

JOHN  M.  BRALY,  [l.  s.] 

Principals. 
Signed,  sealed  and  delivered 
in  presence  of 
Wm.  Pierson  Judson. 

THE  UNITED  STATETS  FIDELITY 
AND  GUARANTY  CO., 

Surety. 
(Corporate  seal  of  Surety  Co.)  By  Edwd.  J.  Simmson, 

President. 
RicD.  D.  Law. 
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State  of  New  York,  ) 

I  ss.: 
County  of  New  York,   I 

On  this  23d  day  of  June,  1900,  before  me  personally  came  William 
H.  Keepers,  James  H.  Wynkoop  and  John  M.  Braly,  to  me  known 
to  be  the  persons  described  in  and  who  executed  the  foregoing 
instrument,  and  they  severally  acknowledged  that  they  executed 
the  same. 

[Notary  Seal.]  HENRY  S.  GREENBERGH, 

Notary  Public,  New  York  County,  No.  75. 

(Acknowledgment  By  Surety  Company.) 

(Statement  sheet  and  oath  of  officers  of  Surety  Company  attached 
CO  original  on  file  with  Comptroller,  attached  to  contract.) 
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SPECIFICATIONS 

FOR 

Concrete  Steel  Bridge  at  Niagara  Falls,  N.  Y. 

1.  Plans, — ^The  work  shall  be  constructed  complete  in  accord- 
ance with  the  general  plans,  sections  and  diagrams  herewith  sub- 
mitted, and  these  specifications. 

The  specifications  and  drawings  are  intended  to  describe  and 
provide  for  the  complete  work.  They  are  intended  to  be  cooperative, 
and  what  is  called  for  by  either  is  as  binding  as  if  called  for  by  both. 

The  work  herein  described  is  to  be  completed  in  every  detail, 
notwithstanding  that  every  item  necessarily  involved  is  not  particu- 
larly mentioned. 

The  contract  price  shall  be  based  upon  these  specifications  and 
drawings,  which  are  hereby  signed  and  made  a  part  of  the  contract. 

2.  Conditions  of  calculations. — 

Pounds. 

Modulus  of  elasticity  of  concrete 1,400,000 

Modulus  of  elasticity  of  steel 28,000,000 

Maximum  stress  per  square  inch  on  steel 10,000 

Maximum  compression  per  square  inch  on  concrete. . . .  500 

Maximum  shear  per  square  inch  on  concrete 100 

Maximum  tension 50 

The  above  to  be  exclusive  of  temperature  stresses. 

Tlie  steel  ribs  under  a  stress  not  exceeding  their  elastic  limit, 
must  be  capable  of  taking  the  entire  bending  moment  of  the  arch 
without  aid  from  the  concrete  and  have  a  flange  area  of  not  less 
than  one  one  hundred  and  fiftieth  part  of  the  total  area  of  the  arch  at 
crown. 
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3 .  Discrepancies, — In  the  event  of  any  discrepancies  between  the 
drawings  and  the  figures  written  on  them,  the  figures  are  to  be 
taken  as  correct,  and  in  case  of  any  discrepancy  between  the  draw- 
ings and  specifications,  the  specifications  are  to  be  adhered  to. 

4.  Foundations. — All  foundations  shall  be  shown  on  plans,  and  to 
conform  to  the  dimensions  marked  thereon. 

In  preparing  foundations,  a  temporary  cofferdam  shall  be  used 
and  all  loose  boulders,  shale,  sand  mud  or  other  soft  material  shall 
be  removed  from  the  rock,  and  depressions  in  the  rock  filled  and 
leveled  up  with  concrete  upon  which  the  piers  and  abutments  shall 
be  built;  the  intention  being  to  obtain  a  suitable  and  proper  founda- 
tion regardless  of  whether  it  is  found  above  or  below  the  elevation 
shown  on  the  plans. 

The  cofferdams  shall  be  reasonably  tight  so  that  they  can  be 
pumped  out,  thus  permitting  the  work  to  be  done  under  proper 
conditions. 

5.  Cement. — The  cement  shall  be  a  tnie  Portland  cement,  made  by 
calcining  a  proper  mixture  of  calcareous  and  clayey  earths:  and  if 
required,  the  contractor  shall  furnish  a  certified  statement  of  the 
chemical  composition  of  the  cement,  and  the  raw  materials  from 
which  it  is  manufactured. 

The  fineness  of  the  cement  shall  be  such  that  at  least  99  per 
cent,  will  pass  through  a  sieve  of  50  meshes  per  lineal  inch,  at  least 
95  per  cent,  will  pass  through  a  sieve  of  100  meshes  per  lineal  inch, 
and  at  least  70  per  cent,  will  pass  through  a  sieve  of  200  meshes  per 
lineal  inch. 

Samples  for  testing  may  be  taken  from  each  and  every  barrel  deliv- 
ered, unless  otherwise  specified.  Tensile  tests  will  be  made  on  speci- 
mens prepared  and  maintained  until  tested  at  a  temperature  of  not 
less  than  60  degrees  Fahrenheit.     Each  specimen  will  have  an  area 
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of  one  square  inch  at  the  breaking  section,  and  after  being  allowed 
to  harden  in  moist  air  for  24  hours  will  be  immersed  and  maintained 
under  water  until  tested. 

The  sand  used  in  preparing  the  test  specimens  shall  be  clean, 
sharp,  crushed  quartz,  retained  on  a  sieve  of  30  meshes  per  lineal 
inch,  and  passing  through  a  sieve  of  20  meshes  per  lineal  inch. 

No  more  than  23  to  27  per  cent,  of  water  shall  be  used  in  prepar- 
ing the  test  specimens  of  neat  cement,  and  in  the  case  of  test  speci- 
mens of  one  cement  and  three  sand,  no  more  than  11  or  12  per 
cent,  of  water  by  weight  shall  be  used. 

Specimens  prepared  from  neat  cement  shall  after  seven  days 
develop  a  tensile  strength  of  not  less  than  450  pounds  per  square 
inch.  Specimens  prepared  from  a  mixture  of  one  part  cement  and 
three  parts  sand,  parts  by  weight,  shall  after  seven  days  develop  a 
tensile  strength  of  not  less  than  160  pounds  per  square  inch,  and 
not  less  than  220  pounds  per  square  inch  after  28  days.  Specimens 
prepared  from  a  mixture  of  one  part  cement  and  three  parts  sand, 
parts  by  weight,  and  immersed  after  24  hours  in  water  maintained 
at  176  degees  Fahrenheit,  shall  not  swell  nor  crack,  and  shall  after 
seven  days  develop  a  tensile  strength  of  not  less  than  160  pounds 
per  square  inch. 

Cement  mixed  neat  with  about  27  per  cent,  of  water  or  only  suffi- 
cient to  form  a  stiflf  paste  shall  after  30  minutes  be  appreciably 
indented  by  the  end  of  a  wire  one-twelfth  inch  in  diameter  loaded 
to  weigh  one  quarter  pound.  Cement  made  into  thin  pats  on  glass 
plates  shall  not  crack,  scale  nor  warp  under  the  following  treatment : 
Three  pats  shall  be  made  and  allowed  to  harden  in  moist  air  at  from 
60  to  70  degrees  Fahrenheit;  one  of  these  will  be  subjected  to  water 
vapor  at  176  degrees  Fahrenheit  for  three  hours,  after  which  it  shall 
be  immersed  in  hot  water  for  48  hours;  another  shall  be  placed  in 
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water  at  from  60  to  70  degress  Fahrenheit,  and  the  third  shall  be  left 
in  moist  air. 

Cement  for  mortar  shall  not  be  used  directly  from  any  original 
package,  but  the  contents  of  five  packages  shall  first  be  mixed  dry 
in  order  to  obtain  uniformity.  This  dry  mixed  cement  shall  then 
be  measured  by  bulk  as  wanted  and  the  specified  proportions  of  dry 
sand  shall  also  be  measured  by  bulk. 

All  cement  shall  be  kept  housed  and  dry  until  wanted  in  the  work. 

10.  Stone  facing. — The  stone  facing  is  to  cover  the  entire  structure, 

including  the  piers  and  abutments  below  water,  only  excepting  the 

intrados  of  the  arches  between  the  ring  stones  on  each  face,  and  that 

portion  of  the  abutments  buried  in  the  banks. 

Portland  cement  concrete. — Concrete  shall  be  composed  of  crushed 
stone  which  shall  be  of  approved  kind  and  quality  of  rock  which 
must  be  known,  before  crushing,  to  be  free  from  soil  or  mud  or  dirt, 
or  of  gravel  having  irregular  surface;  the  sizes  of  such  stone  or  gravel 
to  be  as  hereafter  specified.  With  this  crushed  stone  or  gravel  shall 
be  mixed  clean  sharp  sand  as  hereafter  specified,  which  shall  be 
washed  if  necessary  to  remove  loam  or  silt,  and  American  Portland 
cement  of  the  quality  above  specified;  the  proportions  of  sand  and 
cement  to  be  as  hereafter  specified. 

Sand. — Sand  which  is  to  be  used  for  forming  the  concrete  and 
mortar  shall  be  of  the  best  quality  available  and  shall  be  the  cleanest 
and  sharpest  found  in  the  vicinity  of  the  work. 

Samples  of  sand. — The  contractor  shall  inform  the  State  Engineer 
as  soon  as  the  contract  is  awarded  what  sand  is  proposed  to  be  used. 
Samples  of  this  sand  shall  be  obtained  by  the  Engineer  and  will  be 
examined  and  tested  at  the  cement  testing  office  of  the  State 
Engineer,  and  if  found  to  contain  an  injurious  amount  of  loam  ot 
silt  or  material  that  is  friable  or  soluble,  the  contractor  will  be 
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required  to  wash  the  sand  before  it  is  brought  on  the  work.  It  will 
be  the  duty  of  the  engineer  in  charge  to  see  that  the  soil  overlaying 
the  sand  bank  (if  the  sand  is  thus  obtained)  is  cleared  away  so  that 
no  soil  shall  slide  or  wash  into  the  sand  during  its  use,  and  special 
attention  will  be  given  during  the  progress  of  the  work  to  see  that 
dirty  sand  shall  not  be  used  in  making  concrete  or  mortar.  If  the 
sand  is  obtained  by  pumping  from  Lake  Erie  or  the  Niagara  river, 
care  will  be  taken  that  the  sand  is  obtained  from  the  locality  free 
from  sewerage  and  silt. 

These  materials  shall  be  mixed  by  machine  for  all  portions  of  the 
work  except  for  minor  parts  requiring  small  quantities. 

The  machines  used  shall  be  of  approved  kind  for  which  the  pro- 
ponions  for  each  batch  shall  be  exactly  measured;  consideration 
shall  not  be  given  to  any  continuous  mixer  in  which  the  proportions 
depend  upon  shovelers,  it  being  required  that  the  proportions  of  the 
several  materials  and  of  water  shall  all  be  accurately  measured  for 
each  batch. 

The  stone  or  gravel,  sand  and  cement  in  specified  proportions 
shall  be  mixed  dry  in  the  mixer  and  the  due  proportion  of  water 
shall  then  be  added  and  the  mixing  continued  until  the  product  is  so 
thoroughly  mixed  that  every  face  of  every  particle  of  stone  or  of 
gravel  is  completely  coated  with  the  cement  and  sand. 

Hand  mixing. — Mixing  by  hand  may  be  permitted  on  minor  pieces 
of  the  work  where  the  quantity  is  less  than  a  charge  of  the  mixer. 
It  shall  then  be  done  in  the  following  manner: 

The  stone  or  gravel  shall  be  sprinkled  while  in  the  pile  so  that 
there  shall  be  no  dry  dust,  and  the  measured  quantity  for  each  batch 
shall  then  be  spread  on  a  plank  bed  in  a  layer  not  more  than  four 
inches  thick;  the  measured  quantity  of  mortar  shall  then  be  made 
on  a  separate  mortar-bed  where  the  specified  proportions  of  cement 
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and  of  dry  sand  shall  be  mixed  dry  by  turning  with  shovels  or  by 
screening  as  being  the  most  effective  and  easiest  way  of  securing 
a  perfect  mixture  which  shall  be  of  uniform  color  and  without 
streaks  which  will  be  required  before  adding  water  to  make  the  mor- 
tar, which  shall  be  done  gradually  to  avoid  washing  the  cement  from 
the  sand.  The  quantity  of  mortar  thus  made  at  each  batch  shall  be 
no  greater  than  shall  be  used  in  45  minutes  after  beginning  to  mix  it. 
If  this  mortar  has  set  at  all  before  using,  it  shall  not  be  retempered 
but  shall  be  thrown  away. 

Voids. — Before  beginning  construction  the  engineer  in  charge 
shall  determine  the  voids  in  the  crushed  stone  or  the  gravel  which  is 
to  form  the  aggregate  of  the  concrete. 

The  voids  shall  be  determined  by  filling  a  twelve-inch  cubical  box 
with  well-shaken  dry  crushed  stone  or  gravel,  placing  this  on 
accurate  scales  and  weighing  the  water  required  to  cover  the 
contents. 

Proportion. — ^The  proportion  of  mortar  which  is  to  form  the  matrix 
of  the  concrete  shall  then  be  varied  slightly  if  necessary  in  order 
that  it  shall  exceed  the  voids  by  not  more  than  one  to  two  per  cent. 
of  the  total  mass  of  the  aggregate.  Tlie  proportion  shall  be  used 
until  a  change  in  the  character  of  the  aggregate  may  require  a  slight 
variation  in  the  proportion  of  mortar;  the  relative  propotions  of  sand 
and  cement  being  as  specified. 

Two  grades  of  concrete  shall  be  used  in  the  work  for  which  the 
proportions  shall  be  as  follows,  subject  to  the  modification  above 
described,  the  volume  of  the  material  being  measured  loose: 

For  the  arches  between  skcwbacks,  one  part  Portland  cement,  two 
parts  sand  and  four  parts  broken  stone  or  gravel,  which  shall  pass 
through  a  one  and  one-quarter  inch  ring,  including  the  total  product 
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of  the  crusher  between  one  and  one-quarter  inch  and  one-quarter 
inch. 

For  the  foundation  abutments,  piers  and  spandrells,  one  part  Port- 
land cement,  three  parts  sand  and  six  parts  broken  stone  or  gravel, 
which  shall  pass  through  a  two-inch  ring,  including  the  total  product 
of  the  crusher  between  two  inches  and  one-quarter  inch.  In  the 
last  named  portion  of  the  structure,  large  stones  containing  not  less 
than  one  and  one-half  cubic  feet  each  may  be  placed  in  the  body  of 
the  piers  and  abutments,  provided  that  each  stone  is  carefully  set 
in  mortar  on  its  broadest  bed,  and  so  placed  that  no  stone  is  nearer 
than  eight  inches  to  another  stone  or  to  the  face  of  the  work,  and 
so  that  the  concrete  shall  be  properly  rammed  into  intervening 
spaces.     Each  of  these  stones  shall  be  washed  perfectly  clean. 

Depositing. — In  joining  new  concrete  to  other  concrete  that  has 
already  set,  precaution  shall  be  taken  to  secure  a  perfect  bonding 
by  sweeping  and  washing  the  work  already  in  place,  and  by  spread- 
ing over  its  surface  a  thin  layer  of  mortar  before  the  new  concrete  is 
placed. 

Separate  batches. — In  any  given  layer  the  separate  batches  shall 
follow  each  other  so  closely  that  each  one  shall  be  placed  and 
rammed  before  the  preceding  one  has  set  so  that  there  shall  be  no 
line  of  separation  between  them.  When  a  machine  mixer  is  used, 
the  successive  layers  must  also  follow  each  other  before  the  pre- 
ceding layer  has  set,  so  that  each  day's  work  shall  form  a  monolith. 
After  the  concrete  has  set  it  shall  not  be  walked  upon  in  less  than 
12  hours.     See  "Arches." 

Ramming, — The  operation  of  ramming  shall  be  so  conducted  as 
to  form  a  compact,  dense,  impervious,  artificial  stone  whose  specific 
gravity  is  close  to  the  natural  rock  which  was  crushed  to  farm  the 
ag'gregates.     The  ramming  must  be  so  thorough  as  to  perfectly  com- 
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pact  the  concrete  and  to  fill  the  voids  so  that  the  mortar  conies  to 
the  surface  and  that  the  concrete  shall  show  a  perfectly  smooth  face 
when  the  forms  are  removed. 

7.  Concrete  facing, — If  concrete  facing  is  used  it  shall  be  composed 
of  one  part  Portland  cement  and  two  and  one-half  parts  of  clean 
sharp  sand  and  shall  have  a  thickness  of  at  least  one  inch  and  not 
more  than  two  inches  on  the  arch  soffits,  arch  faces,  abutments, 
piers,  spandrells  or  other  exposed  surfaces.  Facings  and  backings 
must  be  formed  simultaneously  in  the  same  horizontal  layer.  In 
order  to  gauge  the  thickness  of  the  facing  correctly,  a  plate  of  thin 
metal  with  convenient  handles  shall  be  set  on  edge  parallel  to  and 
two  inches  from  the  wall  of  the  form;  the  facing  material  shall 
be  deposited  in  the  space  between  this  plate  and  the  form;  the  con- 
crete of  the  backing  shall  then  be  deposited  against  the  back  of  this 
plate,  which  may  then  be  withdrawn  and  the  whole  mass  thoroughly 
rammed  so  as  to  bond  the  facing  and  the  backing  and  to  efface  the 
line  of  demarkation  between  them. 

Xo  piece  of  stone  from  the  concrete  shall  be  forced  nearer  to  the 
exposed  surfaces  than  one  inch. 

8.  Plastering. — No  plastering  will  be  allowed  on  the  exposed  faces 
on  the  work,  and  any  concrete  which  is  porous  must  be  removed 
and  replaced  at  the  expense  of  tl  e  contractor.  The  inside  spaces 
of  the  spandrell  walls  covered  by  the  filling  may  be  plastered  with 
mortar  having  the  same  composition  as  specified  for  facing. 

9.  Protection  of  zt^vrk  from  changes  in  temperature, — All  finished 
and  unfinished  work  until  thoroughly  set  shall  be  kept  moist  by 
sprinkling  at  short  intervals  in  warm  weather. 

Concrete  must  be  covered  with  canvas  or  otherwise  protected 
from  the  sun,  and  in  cold  weather  it  must  be  covered  in  such  a  way 
as  to  retard  freezing.     During  freezing  weather  the  mortar  and  the 
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concrete  shall  be  mixed  with  brine,  carefully  made  by  dissolving 
salt  to  give  about  one  per  cent,  of  saturation  for  each  d^ree  of 
temperature  below  the  freezing  point. 

The  brine  shall  be  made  in  barrels  and  shall  be  stirred  from  the 
bottom  before  using  to  insure  uniformity,  as  shown  by  frequent 
observations  of  salometer.  An  excess  of  salt  is  injurious  and  a 
saturated  solution  which  shows  free  salt  lying  in  the  bottom  of  the 
barrel  shall  never  be  used. 

No  concrete  shall  be  made  when  the  mercury  falls  below  20 
degrees  above  zero  Fahrenheit,  and  when  the  temperature  is  below 
freezing  point  the  sand  and  water  shall  be  heated  to  200  degrees 
Fahrenheit  by  use  of  steam  coils  and  otherwise,  and  special  provision 
shall  be  made  for  covering  the  work  at  night  to  prevent  freezing  as 
far  as  possible. 

The  ring  stones  shall  extend  into  the  work  alternately  ten  and 
eighteen  inches,  and  the  face  stones  of  spandrells  and  piers  shall 
bed  not  less  than  eight  inches.  Every  fifth  stone  shall  be  a  header 
and  extend  into  the  work  at  least  eighteen  inches. 

For  stone  facing  the  ring  stones,  cornices  and  faces  of  spandrells, 
piers  and  abutments  shall  be  of  an  approved  quality  of  stone.  The 
stone  must  be  of  a  compact  texture,  free  from  loose  seams,  flaws, 
discolorations,  or  imperfections  of  any  kind,  and  of  such  a  character 
as  will  stand  the  action  of  the  weather.  The  spandrell  walls  will 
be  backed  with  concrete  or  rubble  masonry,  to  the  thickness  required. 
The  stone  facings  shall  in  all  cases  be  securely  bonded  or  clamped 
to  the  backing.  All  stone  shall  be  rock  faced  with  the  exception 
of  cornices  and  string  courses,  which  shall  be  sawed  or  bushham- 
mered.  Tlie  ring  stones  shall  be  dressed  to  true  radial  lines  and 
laid  in  Portland  cement  mortar,  with  one-quarter  inch  joints.  All 
other  stones  shall  be  dressed  to  true  beds  and  vertical  joints.     No 
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joint  shall  exceed  one-half  inch  in  thickness,  and  shall  be  laid  to 
break  joints  at  least  nine  inches  with  the  course  below.  All  joints 
shall  be  cleaned,  wet  and  neatly  pointed. 

The  faces  of  the  walls  shall  be  laid  in  true  lines,  and  to  the  dimen- 
sions given  on  plans,  and  the  comers  shall  have  a  chisel  draft  one 
inch  wide  carried  up  to  the  springing  lines  of  the  arch  or  string 
course.  All  cornices,  moldings,  capitals,  keystones,  brackets,  etc., 
shall  be  built  into  the  work  in  the  proper  positions,  and  shall  be  of 
the  form  and  dimensions  shown  on  plans. 

11.  Artificial  stone. — If  molded  railings,  etc.,  are  used,  woven  wire 
shall  be  molded  into  them  in  such  manner  as  to  strengthen  all  pro- 
jectings,  and  they  shall  be  of  the  designs  shown  on  plans,  and  be 
molded  in  suitable  molds.     Tlie  mortar  for  at  least  one  inch  thick 
shall  consist  of  one  part  Portland  cement  and  two  and  one-half  parts 
sand,  and,  when  the  size  of  the  molding  will  admit,  the  interior  may 
be  composed  of  concrete  of  the  same  composition  as  specified  for  the 
arches.     When  pedestals,  posts  or  panels  carry  lamp  posts,  a  four- 
inch  wrought  iron  pipe  shall  be  built  into  the  concrete  from  top  to 
bottom,  and  at  bottom  shall  be  connected  with  a  three-inch  pipe 
extending  under  the  sidewalk  and  connected  with  gas  pipe  or  electric 
wire  conduit.     The  pipes  shall  have  no  sharp  bends,  all  changes  in 
direction  being  made  by  gentle  curves. 

12.  Arches. — The  concrete  for  the  arches  shall  be  started  simul- 
taneously from  both  ends  of  the  arch,  and  be  built  in  longitudinal 
sections  wide  enough  to  inclose  at  least  two  steel  ribs,  and  of  suffi- 
cient width  to  constitute  a  day's  work.  The  concrete  shall  be 
deposited  in  layers,  each  layer  being  well  rammed  in  place  before 
the  previously  deposited  layer  has  had  time  to  partially  set.  The 
work  shall  proceed  continuously  day  and  night  if  necessary  to  com- 
plete each  longitudinal  section.     These  sections  while  being  built 
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shall  be  held  in  place  by  substantial  timber  forms,  normal  to  the 
centering  and  parallel  to  each  other,  and  these  forms  shall  be 
removed  when  the  section  has  set  sufficiently  to  admit  of  it.  The 
sections  shall  be  connected  as  specified  under  "  depositing,"  and  also 
by  steel  clamps  or  rib  connections  built  into  the  concrete. 

13.  Drainage. — Provisions  for  drainage  shall  be  made  at  each  pier 
as  follows :  A  wrought  iron  pipe  of  sufficient  diameter  shall  be  built 
into  the  concrete,  extending  from  the  center  of  each  space  over  pier 
to  the  soffit  of  the  arch  near  springing  line,  and  project  one  inch 
below  soffit.  The  surface  of  concrete  over  piers  shall  be  formed 
so  that  any  water  that  may  seep  through  fill  above  will  be  drained 
to  the  pipes.  The  line  of  drainage  will  be  covered  with  a  layer  of 
broken  stone,  and  the  top  of  pipes  will  be  provided  with  screens  to 
prevent  clogging. 

14.  Steel  ribs, — Steel  ribs  shall  be  imbedded  in  the  concrete  of 
the  arch.  They  shall  be  spaced  at  equal  distances  apart,  and  be  of 
the  number  shown  on  plans.  Each  rib  shall  consist  of  two  flat  bars 
of  the  sizes  marked  on  plans.  The  bars  shall  be  in  length  of  about 
30  feet,  thoroughly  spliced  together  and  extending  into  the  abut- 
ments as  shown.  Through  the  center  of  each  bar  shall  be  driven 
a  line  of  rivets  eight  inches  c  to  c  with  heads  projecting  about 
seven-eighths  inch  from  each  face  of  bar,  except  through  splice  plates, 
where  ordinary  heads  will  be  used.  The  bars  shall  be  in  pairs  with 
their  centers  placed  two  inches  within  the  inner  and  outer  lines  of 
the  arch  respectively  as  shown.  All  steel  must  be  free  from  paint 
and  oil,  and  all  scale  and  rust  must  be  removed  before  imbedding  in 
the  concrete. 

Tlie  tensile  strength,  limit  of  elasticity  and  ductility  shall  be  deter- 
mined from  a  standard  test  piece  cut  from  the  finished  material  and 
turned  or  planed  parallel,     llie  area  of  Cross-section  shall  not  be 
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less  than  one-half  square  inch;  the  elongation  shall  be  measured 
after  breaking  on  an  original  length  of  eight  inches.  Each  melt 
shall  be  tested  for  tension  and  bending. 

Test  pieces  from  finished  material  prepared  as  above  described 
shall  have  an  ultimate  strength  of  from  60,000  to  68,000  pounds  per 
square  inch,  an  elastic  limit  of  not  less  than  one-half  of  the  ultimate, 
shall  elongate  not  less  than  20  per  cent,  in  eight  inches,  and  show  a 
reduction  of  area  at  point  of  fracture  of  not  less  than  40  per  cent. 
It  must  bend  cold  180  degrees  around  a  curve  whose  diameter  is 
equal  to  the  thickness  of  the  piece  tested  without  crack  or  flaw  on 
convex  side  of  bend.  In  tension  tests  the  fracture  must  be  entirely 
silky. 

15.  Rivet  steel. — Test  pieces  from  finished  material  prepared  as 
above  described  shall  have  an  ultimate  strength  of  from  54,000  to 
62,000  pounds  per  square  inch,  an  elastic  limit  of  not  less  than  one- 
half  the  ultimate  strength,  shall  elongate  not  less  than  20  per  cent,  in 
eight  inches  and  show  a  reduction  at  point  of  fracture  of  not  less 
than  50  per  cent.  It  must  bend  cold  180  degrees  and  close  down 
on  itself  without  fracture  on  convex  side  of  bend.  In  tension  tests 
the  fracture  must  be  entirely  silky. 

16.  Inspection. — ^All  raw  and  finished  steel  and  iron  and  all  work- 
manship thereon  shall  at  all  times  and  at  all  stages  of  the  work  or 
manufacture  be  subject  to  the  inspection  and  acceptance  or  rejec- 
tion of  the  State  Engineer  and  Surveyor  or  of  his  authorized  repre- 
sentative, who  shall  at  all  times  while  the  work  or  manufacture  is 
in  progress  have  free  access  to  all  parts  of  the  furnaces,  mills  or 
shops  in  which  the  work,  or  any  part  thereof,  is  in  progress.  The 
contractor  shall  freely  furnish  all  desired  facilities  for  inspecting 
and  testing  raw  material,  ingots  aiid  finished  material  at  the  furnaces 
and  rolling  mills,  and  shall  facilitate  examination  of  workmanship 
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in  the  shops  and  during  erection.  The  contractor  shall  bear  no  part 
of  the  cost  of  making  such  tests  and  inspection,  except  the  furnishing 
of  required  facilities  and  samples. 

As  soon  as  any  order  for  rolled  or  cast  steel  or  iron  is  placed  by 
the  contractor,  a  complete  copy  of  the  order,  together  with  copies 
of  accompanying  diagrams  or  drawings,  shall  be  furnished  by  the 
contractor  to  the  State  Engineer  and  Surveyor  or  his  authorized 
inspector;  such  orders  shall,  in  all  cases,  show  the  name  of  the  fur- 
naces or  mills  where  the  material  is  to  be  manufactured,  with  full 
description  of  the  kind  of  material  wanted.  The  contractor  shall 
notify  the  inspector  when  the  material  is  ready  for  inspection,  and 
any  delay  in  making  such  inspection  shall  be  reported  to  the  State 
Engineer  and  Surveyor,  who  will  accept  no  material  which  has  not 
been  duly  passed  upon  by  his  authorized  representative. 

The  acceptance  at  any  time  of  any  material  or  work  will  not  be  a 
bar  to  its  future  rejection  if  subsequently  found  to  be  defective. 

17.  Workmanship, — The  rivet  holes  for  splice  plates  of  abutting 
members  shall  be  so  accurately  spaced  that  when  the  members  are 
brought  into  position  the  holes  shall  be  truly  opposite  before  the 
rivets  are  driven.  When  members  are  connected  by  bolts,  the  holes 
must  be  reamed  parallel  and  the  bolts  turned  to  a  driving  fit.  Rivets 
must  completely  fill  the  holes,  have  full  heads  concentric  with  the 
rivets,  and  be  machine  driven  when  practicable. 

18.  Centering, — ^The  contractor  shall  build  an  unyielding  false 
work  or  centering.  The  lagging  shall  be  dressed  to  a  uniform  size 
so  that  when  laid  it  shall  present  a  smooth  surface,  and  this  surface 
shall  conform  to  the  lines  shown  on  the  drawings.  The  center 
shall  not  be  struck  until  at  least  28  days  after  the  completion  of  the 
arch,  unless  permission  to  remove  same  earlier  is  given  by  the  State 
Engineer  and  Surveyor.     Great  care  shall  be  used  in  lowering  the 
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centers  so  not  to  throw  undue  strains  upon  the  arches.  The  tend- 
ency of  the  centers  to  rise  at  the  crown  as  thev  are  loaded  at  the 
haunches  must  be  provided  for  in  the  design,  or,  if  not,  the  centers 
must  be  temporarily  loaded  at  the  crown,  and  the  load  be  so  regu- 
lated as  to  prevent  distortion  of  the  arch  as  the  work  progresses. 

19.  Casing, — When  concrete  facing  is  used,  all  piers,  abutments 
and  spandrell  walls  shall  be  built  in  timber  forms.  These  forms 
shall  be  substantial  and  unyielding,  of  the  proper  dimensions  for 
the  work  intended,  and  all  parts  in  contact  with  exposed  faces  of 
concrete  shall  be  finished  to  a  perfectly  smooth  surface,  by  plaster- 
ing or  other  means,  so  that  no  mark  or  imperfection  shall  be  left  on 
the  work. 

20.  Waterproofing. — The  waterproofing  shall  consist  of  a  thin  coat 
of  mortar  composed  of  one  and  one-half  parts  of  sand  and  one  part 
Portland  cement. 

After  the  completion  of  the  arches  and  spandrells,  and  before  any 
fill  is  put  in,  the  top  surface  of  arches,  piers  and  abutments,  and  the 
lower  six  inches  of  the  inner  surface  of  the  spandrell  walls,  shall  be 
covered  with  a  suitable  waterproof  material  so  as  to  effectually 
exclude  water. 

21.  Fill. — The  space  between  spandrell  walls  shall  be  filled  with 
sand,  earth,  cinders,  or  other  suitable  material,  and  be  thoroughly 
compacted  by  raiiiniing,  steam  road  roller,  saturated  with  water,  or 
other  effective  means,  and  finished  to  the  proper  grade  to  receive 
the  curhinjT^  and  pavements. 

The  roadway  on  top  of  the  fill  shall  be  composed  of  about  twelve 
indu's  of  hank  j^ravel  to  j^feiierally  conform  with  the  roadways  on  the 
approaches  and  adjacent  drives. 

2J.  ifranitoiii  sideicalks. — The  spaces  over  which  the  sidewalks  are 
to  he  laid  shall  he  first  covered  with  six  inches  of  cinders  well  com- 
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pacted.  On  this  shall  be  laid  four  inches  of  concrete,  consisting  of 
one  part  Portland  cement,  three  parts  sand  and  six  parts  broken 
stone  or  gravel — small  size — well  rammed.  The  flag  divisions  shall 
then  be  marked  off  to  the  desired  size.  On  the  surface  of  the  con- 
crete shall  then  be  laid  a  wearing  surface,  one  inch  thick,  composed 
of  two  parts  Portland  cement  and  three  parts  broken  g^nite  or  other 
acceptable  stone,  in  size  from  three-eights  inch  downward.  It  shall 
be  well  rammed  and  troweled  to  a  perfect  even  surface  and  rolled 
with  a  toothed  roller.  This  wearing  surface  must  be  spread  on  the 
concrete  while  the  latter  is  still  soft  and  adhesive,  and  neat  connec- 
tions must  be  made  with  cornices  and  curbs. 

23.  Roadway.    (See  paragraph  No.  21.) 

24.  Balustrades  and  handrailings, — ^The  balustrades  shall  be  of  the 
material  and  of  the  form  and  dimensions  shown  on  plans,  and  shall 
be  brought  to- true  alignment  and  be  firmly  fastened  to  the  outside 
of  each  sidewalk  in  the  position  shown.  If  an  iron  handrailing  is 
used,  it  shall  receive  two  coats  of  approved  paint  after  erection.  The 
contractor  shall  submit  drawings  of  stone  rail  with  openings  and 
shall  exhibit  sample  railings  during  the  progress  of  the  work  if 
required. 

25.  Erection. — ^The  contractor  shall  employ  suitable  labor  for 
every  kind  of  work,  and  all  stone  work  shall  be  laid  by  competent 
masons.  The  contractor  will  furnish  all  staging,  piling,  cribbing, 
centering,  casing  and  material  of  every  description  required  in  the 
erection  of  the  work;  also  all  plant,  including  dredges,  engines, 
pumps,  derricks,  barges,  mixing  machines,  pile  drivers,  conveyors 
or  other  appliances  necessary  for  carrying  on  all  parts  of  the  work. 
The  contractor  shall  assume  all  risks  for  loss  or  damage  incurred 
by  ice,  floods,  fire  or  other  causes  during  the  construction  of  the 
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work,  and  shall  sufficiently  watch  and  light  the  work  at  night  during 
construction. 

26.  Ckaning  up. — Upon  completion  of  work,  and  before  final 
acceptance  thereof,  the  contractor  shall  remove  all  temporary  work 
from  the  river  and  all  rubbish  from  the  streets  as  provided  in  para- 
graph 28. 

2y.  Maintaining  public  travel, — During  the  progress  of  the  work 
the  contractor  shall  build  and  maintain  a  temporary  foot  bridge  at 
least  six  feet  wide.  It  shall  be  made  strong  and  safe  for  the  use  of 
pedestrians  at  all  hours. 

28.  Refnoval  of  old  bridge. — The  site  of  the  proposed  structure  is 
occupied  by  an  old  bridge,  which  with  its  piers  shall  be  removed  by 
the  contractor  in  a  manner  satisfactory  to  the  commissiofL  During 
the  preparation  for  the  work  and  during  its  progress  and  after  its 
completion  the  contractor  shall  store  and  dispose  of  all  materials, 
both  new  and  old,  in  a  manner  satisfactory  to  the  Superintendent  of 
the  Reservation. 

29.  Work  embraced  by  contract. — The  work  embraced  by  contract 
will  be  for  the  structure  complete  from  out  to  out  of  abutments  or 
retaining  walls,  as  per  plans  and  specifications,  and  will  embrace  fill, 
pavement,  sidewalks  and  balustrades  complete  for  this  length,  unless 
otherwise  m^Jitioned. 

The  approaches  to  each  of  the  bridges  shall  be  earth  fill  with  top 
dressing  of  about  twelve  inches  of  bank  gravel.  They  shall  connect 
with  the  bridges  at  the  elevations  shown  on  the  drawings,  and  each 
approach  shall  slope  away  in  such  manner  as  will  be  in  best  harmony 
with  the  contour  of  the  land  adjoining,  and  of  such  easy  grades  as 
the  engineer  may  approve. 

Wing  walls  shall  be  built  of  the  forms  shown  on  the  plans,  and 
connecting  with  abutments.     Tliey  shall  be  founded  at  depths  well 
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below  frost  lines  and  the  sidewalk  railing  shall  be  extended  over 
them,  as  shown  on  plans. 

30.  Approaches. — ^The  approaches  will  commence  where  the  work 
above  mentioned  ends,  and  if  all  or  any  part  of  them  is  included 
in  contract,  the  same  shall  be  specially  mentioned,  as  provided  in 
paragraph  No.  29. 

31.  Inspection, — ^All  materials  furnished  by  the  contractor  and  all 
workmanship  shall  be  subject  to  the  inspection  and  acceptance  or 
rejection  of  the  State  Engineer  and  Surveyor. 

32.  Name  plates, — ^Two  neat  tablets  of  bronze  shall  be  let  into  the 
sidewalk  face  of  the  panels  of  the  railing,  one  inscribed  with  the 
names  of  the  officers  of  the  Reservation  and  the  other  with  the  names 
of  the  contractors  and  the  year  of  completion. 

33.  Interpretation  of  plans  and  specifications, — ^The  decision  of  the 
State  Engineer  and  Surveyor  shall  control  as  to  the  interpretation 
of  the  plans  and  specifications  during  the  execution  of  the  work 
thereunder. 

34.  Expansion  joints. — Expansion  joints  shall  be  made  in  the  span- 
drell  walls  of  each  arch  above  springing  lines,  or  at  such  other  points 
as  may  be  noted  or  shown  on  drawings. 

35.  Spandrells. — The  spandrell  walls  shall  have  a  thickness  of  not 
less  than  18  inches  at  any  point,  and  a  thickness  at  bottom  of  not  less 
than  four-tenths  of  the  height  of  the  wall,  measured  from  the  top  of 
cornice.  ^ 

36.  Estimates. — ^Approximate  estimates  of  work  done  shall  be 
made  on  or  about  the  last  day  of  every  month,  and  a  valuation  of 
the  same  in  proportion  to  contract  prices  for  the  completed  work 
will  be  made  by  the  State  Engineer  and  Surveyor,  which  sum  shall 
be  paid  to  the  contractor  in  cash  on  or  before  the  15th  day  of  the 
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following  month,  less  a  deduction  of  15  per  cent,  upon  said  valua- 
tion, which  shall  be  retained  until  the  final  completion  of  the  work. 

37.  Final  payment, — Upon  the  final  completion  of  the  work  and  its 
acceptance  by  the  Commissioners  and  tlie  State  Engineer  and  the 
execution  of  a  guaranty  for  five  years  to  be  of  a  form  approved  by 
the  Commissioners,  the  contractor  shall  be  promptly  paid  any  bal- 
ance of  the  contract  price  which  shall  then  remain  due  and  unpaid. 

38.  Imported  stone. — In  case  it  is  found  that  rock  which  is  more 
satisfactory  to  the  State  Engineer  and  to  the  contractor  can  be 
obtained  in  Canada,  it  is  understood  that  the  rough  stone  can  be 
imported  uncut,  and  that  this  bid  is  made  with  the  understanding 
that  such  importation  shall  be  free  from  duty. 

THIS  AGREEMENT,  dated  this  nineteenth  day  of  March  in  the 
year  one  thousand  nine  hundred  and  one,  made  between  the  firm  of 
W.  H.  Keepers  &  Company,  parties  of  the  first  part,  and  the  people 
of  the  State  of  New  York,  by  the  Commissioners  of  the  State  Reser- 
vation at  Niagara,  parties  of  the  second  part,  and  supplemental  to 
an  agreement  between  the  same  parties  dated  June  23,  1900. 

SUPPLEMENTARY  AGREEMENT. 

WITNESSETH,  That  in  consideration  of  and  pursuant  to  a  pro- 
vision contained  in  said  agreement  of  June  23,  1900,  providing  for 
the  making  of  an  agreement  supplementary  to  that  agreement, 
the  said  parties  do  hereby  agree  as  follows:  This  agreement 
and  the  agreement  aforesaid  of  June  23,  1900,  shall  be  read  together, 
as  an  agreement  between  the  said  parties  for  the  construction  of 
two  (2)  bridges  in  said  agreements  mentioned  and  referred  to,  it 
being  the  intention  of  the  said  parties  that  this  supplemental  agree- 
ment shall  affect  and  change  said  agreement  of  June  23,  1900,  only 
so  far  as  the  changes  therein  and  thereto  are  expressly  herein  pro- 
vided for. 
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It  is  further  mutually  agreed  that  the  plans  which  were  approved 
by  the  State  Engineer  and  Surveyor  on  December  3,  1900,  shall  be 
considered  a  part  of  the  contract  dated  June  23,  1900,  and  of  this 
contract,  and  that  all  unfinished  parts  and  portions  of  the  work  cov- 
ered by  said  plans  approved  December  3,  1900,  shall  be  completed 
in  accordance  with  said  plans  taken  together  with  said  agreements 
and  the  specifications  forming  a  part  thereof.  It  is  further  agreed 
that  the  plans  approved  December  3,  1900,  provide  for  the  following 
changes  from  the  plans  originally  submitted: 

(a)  In  the  bridge  between  the  mainland  and  Green  Island  the 
number  of  spans  shall  consist  of  one  (i)  center  span  of  one  hundred 
and  ten  (no)  feet  and  two  (2)  side  spans  each  one  hundred  and  three 
(103)  feet  and  six  (6)  inches. 

(b)  The  piers  of  the  bridges  between  the  mainland  and  Green 
Island  shall  be  thirteen  (13)  feet  six  (6)  inches  thick,  instead  of  twelve 
(12)  feet  six  (6)  inches  thick. 

The  piers  of  the  bridges  between  Green  Island  and  Goat  Island 
shall  be  eight  (8)  feet  thick,  instead  of  six  (6)  feet  eight  (8)  inches 
thick. 

(c)  The  ice  breakers  of  the  downstream  side  of  the  piers  of  both 
bridges  shall  be  omitted;  and  the  facing  of  the  upstream  side  of  the 
breakers  shall  be  of  granite  instead  of  limestone  from  the  level  of 
the  foot  course  to  the  springing  of  the  arch. 

(d)  The  steel  ribs  shall  be  made  three  (3)  inches  in  from  the 
intrados  and  extrados  of  the  arch,  instead  of  two  (2)  inches  as  called 
for  by  the  original  plans. 

(e)  Each  pair  of  steel  ribs  shall  be  connected  together  by  three- 
quarter  (J)  inch  bolts  at  intervals  of  about  two  (2)  feet. 

(f)  The  contractors  are  to  furnish  and  put  in  place  a  sufficient 
additional  amount  of  concrete  which  will  be  required  to  decrease 
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the  allowable  compression  of  the  concrete  to  four  hundred  (400) 
pounds  per  square  inch  rather  than  five  hundred  (500)  pounds  per 
square  inch,  as  provided  for  in  the  original  contract.  The  amount 
and  disposition  of  such  additional  concrete  to  accomplish  this  de- 
sired result  to  be  in  accordance  with  the  plans  aforesaid  approved 
December  3,  A.  D.  1900. 

It  isi  further  agreed  by  and  between  the  said  parties  that  the 
parties  of  the  first  part  shall  have  and  receive  as  full  compensa- 
tion for  any  and  all  claims  on  their  part  arising  out  of  said  changes, 
or  any  of  them,  the  sum  of  five  hundred  dollars  ($500)  for  and 
on  account  of  extra  thickness  of  piers  of  said  bridgfes  caused  by 
said  changes,  and  the  sum  of  seven  dollars  ($7)  per  cubic  yard  for 
each  and  every  yard  additional  concrete  in  such  bridges  caused  by 
said  changes;  and  that  said  contractor  shall  receive  the  sum  of 
three  hundred  dollars  ($300)  in  full  compensation  for  extra  rich- 
ness of  concrete  due  to  direction  of  the  State  Engineer  and  Surveyor; 
and  that  said  contractor  shall  receive  additional  compensation  for 
all  the  bolts  required  by  subdivision  D  hereinbefore  contained  at 
the  rate  of  three  (3)  cents  per  pound  for  said  bolts  placed  in  the  work 
completed. 

It  is  further  agreed  between  the  parties  hereto  that  the  contractor 
shall  during  the  progress  of  the  work  upon  said  bridges  build  and 
maintain  a  temporary  foot  bridge  ten  (10)  feet  in  width  which  shall 
be  strong  and  thoroughly  safe  for  the  use  of  pedestrians  at  all  hours, 
which  bridge  shall  be  divided  as  to  its  floor  space  into  two  (2)  equal 
parts  by  a  strong,  substantial  hand  railing  extending  lengthwise 
through  the  bridge,  and  that  said  contractor  shall  receive  the  sum 
of  five  hundred  dollars  ($500)  in  full  compensation  for  building  and 
maintaining  said  foot  bridge,  ten  (10)  feet  in  width,  instead  of  six  (6) 
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feet  in  width,  which  last  named  width  was  specified  in  the  original 
specifications. 

And  the  parties  of  the  second  part  hereby  agree  that  the  parties 
of  the  first  part  shall  be  paid  and  receive  the  aforesaid  items  of  addi- 
tional compensation  in  addition  to  the  original  contract  price  of 
$102,070,  and  that  no  deduction  shall  be  made  from  said  original 
contract  price  of  $102,070  for  or  by  reason  of  any  of  the  changes 
hereinbefore  specified. 

It  is  further  agreed  by  and  between  the  parties  hereto  that  the 
parties  of  the  first  part  shall  not  later  than  July  i,  1901,  so  far  com- 
plete the  work  of  constructing  the  bridge  between  the  mainland 
and  Green  Island,  under  and  in  accordance  with  the  provision  of 
said  agreement  of  June  23,  1900,  and  of  this  agreement  and  of  the 
original  specifications,  and  in  accordance  with  the  plans  approved 
December  3,  1900,  that  said  bridge  shall  then  be  in  such  condition 
that  teams  and  pedestrians  shall  be  able  to  pass  over  it  with  com- 
fort and  safety  not  later  than  that  day,  and  in  case  the  parties  of 
the  first  part  shall  fail  to  so  far  complete  the  construction  of  the  work 
of  said  bridge  between  the  mainland  and  Green  Island  by  July  i, 
1901,  that  teams  and  pedestrians  are  unable  to  pass  over  it  with 
comfort  and  safety,  then  and  in  such  case  the  parties  of  the  first 
part  shall  become  liable  to  the  State  of  New  York  for  and  they  do 
hereby  promise  and  agree  to  pay  as  liquidated  damages  for  such 
delay  in  the  completion  of  such  construction  work  the  sum  of 
seventy-five  dollars  ($75)  for  each  day  after  the  said  ist  day  of  Jufy, 
1901,  that  said  bridge  shall  be  in  such  condition  that  teams  and 
pedestrians  are  unable  to  pass  over  it  with  comfort  and  safety,  it 
being  further  mutually  agreed  and  understood  between  the  parties 
hereto  that  as  the  liquidated  damage  clause  next  above  hereinbefore 
contained  is  based  on  the  supposition  that  the  contractor  will  be 
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able  to  resume  operations  in  the  Niagara  River  on  or  before  April  i, 

r 

1901,  and  that  in  case  the  condition  of  the  Niagara  River  as  to  vol- 
ume of  water  or  running  ice  shall  be  such  as  to  prevent  the  con- 
tractor at  that  time  from  commencing  and  continuing  operations 
connected  with  the  springing  of  the  arches  in  the  said  bridge  between 
the  mainland  and  Green  Island,  that  all  of  the  time  after  April  i, 
1901,  during  which  they  shall  be  prevented  from  such  causes  &x>m 
commencing  and  continuing  said  operations,  shall  be  considered  as 
a  credit  to  the  contractor  and  deduction  shall  be  made  therefor  in 
determining  the  time  at  which  the  liquidated  damage  clause  should 
begin  to  be  enforced. 

It  being  understood  and  agreed  by  and  between  the  parties  hereto 
that  the  liquidated  damage  as  above  described  and  provided  for  shall 
not  apply  in  case  of  delays  which  will  be  due  to  acts  of  God  or  10  the 
elements  or  unpreventable  accidents  beyond  the  power  of  the  con- 
tractor to  overcome. 

It  being  left  to  the  discretion  of  the  State  Engineer  and  Surveyor 
and  said  Commissioners  to  determine  whether  any  delays  to  which 
the  hereinbefore  liquidated  damage  clause  would  apply  have  been 
caused  by  the  condition  of  the  Niagara  River,  running  ice  therein, 
acts  of  God,  the  elements,  or  unpreventable  accidents  beyond  the 
power  of  the  contractor  to  overcome. 

It  is  hereby  mutually  understood  and  agreed  by  and  between  the 
parties  hereto  that  the  foregoing  supplemental  agreement  extends 
and  relates  to  all  matters  of  difference  now  or  heretofore  existing 
between  the  contractor  and  the  Conmiissioners,  and  this  supple- 
mental agreement  is  entered  into  for  the  purpose  of  adjusting  and 
determining  all  such  differences  which  have  existed  or  now  exist, 
and  it  is  hereby  agreed  between  the  parties  hereto  that  the  same  are 
now  fully  and  finally  adjusted  by  this  supplemental  agreement. 


No.  45.]  105 

In  witness  whereof  the  parties  to  this  agreement  have  hereunto 
set  their  hands  this  19th  day  of  March,  A.  D.  1901. 

W.  H.  KEEPERS  &  CO., 

Contractor. 
By  W.  H.  Keepers. 
ANDREW  H.  GREEN, 
THOMAS  P.  KINGSFORD, 
GEORGE  RAINES, 
ALEX.  J.  PORTER, 
CHAS.  M.  DOW, 
Commissioners  of  the  State  Reservation  at  Niagara. 

Approved  March  19,  1901. 

Edward  A.  Bond, 
State  Engineer  and  Surveyor. 
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AGREEMENT 

FOR 

Additional  Tracks  in  the  Riverway,  State  Reservation  at 

Niagara. 

THIS  AGREEMENT,  Made  the  2d  day  of  July,  1901,  between 
The  Niagara  Falls  and  Suspension  Bridge  Railway  Company,  party 
of  the  first  part,  and  the  Commissioners  of  the  State  Reservation  at 
Niagara,  party  of  the  second  part,  Witnesseth : 

Whereas,  under  and  pursuant  to  an  ag^ement  made  by  and 
between  the  parties  hereto,  dated  the  23d  day  of  September,  1899, 
the  party  of  the  first  part  has  constructed  for  the  party  of  the  second 
part,  a  single  street  railway  track  upon  and  along  Riverway  upon 
the  State  Reservation  at  Niagara,  between  Falls  and  Niagara  streets, 
which  track  the  party  of  the  first  part  is  using  under  a  license  there- 
fore issued  by  the  party  of  the  second  part,  dated  the  23d  day  of 
September,  1899;  and 

Whereas,  the  party  of  the  first  part  desires  the  use  of  a  double 
street  railway  track  along  a  portion  of  said  Riverway  and  also  of 
turnouts  to  its  passenger  station  fronting  upon  said  Riverway,  all 
as  laid  down  upon  the  map  hereto  attached. 

Now,  for  the  purpose  of  changing  or  altering  said  single  street 
railroad  track  to  a  double  track  with  turnouts,  as  shown  upon  the 
said  map  attached,  it  is  agreed  as  follows : 

I.  The  party  of  the  first  part  agrees  to  construct  on  and  along 
Riverway  upon  the  State  Reservation  at  Niagara,  between  Falls  and 
Niagara  streets,  street  railroad  tracks  with  tuniouts  in  complete 
conformity  to  the  maps,  plans  and  specifications  hereto  attached  and 
made  a  part  hereof,  and  to  pay  all  expenses  connected  therewith 
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incurred  by  the  Commissioners,  and  to  make  all  changes  and  altera- 
tions in  the  said  existing  track  necessary  to  make  the  tracks  as 
finally  constructed  and  completed,  conform  to  the  map  hereto 
attached. 

2.  Such  work  shall  be  commenced  at  once  and  prosecuted  dili- 
gently to  completion. 

3.  The  work  of  construction  shall  be  carried  on  under  the  direct 
supervision  of  said  Commissioners  and  subject  to  such  regulations 
and  directions  as  they  may  from  time  to  time  make  and  give,  and 
in  giving  such  instructions  and  directions,  the  Superintendent  of  the 
Reservation  shall  be  treated  and  obeyed  as  the  agent  and  repre- 
sentative of  the  Commissioners. 

4.  The  party  of  the  first  part  shall  keep  an  exact  and  itemized 
statement  of  all  the  cost  and  expense  of  such  construction,  including 
expenses  incurred  by  the  Commissioners  in  connection  therewith 
for  counsel,  engineering  or  otherwise,  and  shall  furnish  to  the  Com- 
missioners a  detailed  written  statement  thereof,  and  when  the  work 
is  completed  the  Commissioners  shall  determine  and  certify  the 
reasonable  cost  of  such  work,  having  power  to  determine  what  are 
proper  expenses,  payments  and  charges. 

5.  The  said  tracks  and  all  work,  material  and  constructions  con- 
nected therewith  within  the  limits  of  the  State  Reservation,  shtill  at 
all  times  be  and  remain  the  property  of  the  State,  free  from  all  lien, 
claim  or  charges  of  the  party  of  the  first  part,  which  shall  have  no 
claim  or  charge  whatever  against  the  Commissioners  or  either  of 
them,  or  the  State,  for  the  work  done  or  payments  made  hereunder. 

6.  Upon  the  completion  of  said  tracks,  and  when  the  same  are 
ready  for  use,  the  said  first  party  may  use  the  same  for  street  rail- 
road purposes  pursuant  to  and  under  the  terms  of  a  license  granted 
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by  the  said  Commissioners  to  the  party  of  the  first  part,  dated  the 
23d  day  of  September,  1899,  for  the  use  of  street  railroad  tracks  in 
said  Riverway.  And  it  is  further  agreed  that  the  terms  of  the  para- 
graph of  said  license  numbered  one  are  hereby  changed  and 
amended  so  that  the  party  of  the  first  part  shall  not  be  called  upon 
or  required  to  make  the  first  payment  of  the  license  fee  of  $1,000  per 
annum  in  advance  for  the  use  of  said  tracks,  and  the  same  shall  not 
be  due  and  payable  until  the  expiration  of  such  time  as  license  fees 
at  said  rate  computed  from  the  23d  day  of  September,  1899,  shall 
equal  the  amount  expended  or  advanced  by  the  party  of  the  first 
part  in  the  construction  of  said  street  railroad  tracks  in  said  River- 
way  under  and  pursuant  to  an  agreement  between  the  parties  hereto 
made  the  23d  day  of  September,  1899,  and  the  further  amount  ex- 
pended or  advanced  by  it  under  and  pursuant  to  this  agreement. 

7.  This  agreement  is  made  subject  to  the  provisions  of  section  108 
of  the  Railroad  Law  and  shall  not  be  of  force  until  the  Commission- 
ers of  the  Land  Office  have  given  the  consent  therein  required. 

8.  The  construction  of  said  work  and  the  payment  of  the  expenses 
connected  therewith  shall  not  constitute  any  claim  or  ground  for 
claivning  that  said  license  shall  not  be  revocable  at  the  pleasure  of 
the  Commissioners. 

9.  The  party  of  the  first  part,  in  consideration  of  said  license, 
agrees  to  indemnify  and  save  harmless  the  State  of  New  York,  the 
Commissioners  of  the  State  Reservation  at  Niagara  and  each  of 
them,  and  their  and  each  of  their  successors  in  office,  against  all 
costs,  payments,  expenses,  suits  and  damages  whatsoever,  arising 
from  or  growing  out  of  the  improper  condition  of  said  tracks  in 
said  Riverway,  or  the  use  thereof,  by  the  first  party  or  any  of  its 
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allied  roads  named  in  the  said  license  during  the  construction  of  said 
tracks  and  the  continuance  of  said  license. 

In  witness  whereof,  the  parties  hereto  have  executed  this 
agreement  in  duplicate  the  day  and  year  first  above 
written. 

NIAGARA  FALLS  AND  SUSPENSION 
Attest:  BRIDGE  RAILWAY  COMPANY, 

R.  F.  Rankine,  By  W.  Caryl  Ely,  President. 

Secretary.  Geo.  Raines. 

T.  P.  KiNGSFORD. 

[Seal.]  Chas.  M.  Dow. 

Alex.  J.  Porter. 


ss.: 


State  of  New  York, 
County  of 

On  this  fourteenth  day  of  August,  in  the  year  of  our  Lord  one 
thousand  nine  hundred  and  one,  before  me  personally  came  W. 
Caryl  Ely  of  the  city  of  Buffalo,  N.  Y.,  to  me  personally  known, 
who  being  by  me  duly  sworn,  did  depose  and  say  that  he  resides 
in  the  city  of  Buffalo,  N.  Y.,  and  is  the  president  of  the  Niagara 
Falls  and  Suspension  Bridge  Railway  Company ;  that  he  knows  the 
corporate  seal  of  said  company ;  that  the  seal  hereunto  affixed  is  said 
corporate  seal,  and  that  it  was  hereunto  affixed  by  order  of  the 
board  of  directors  of  the  said  company,  and  he  signed  his  name 
thereto  as  president,  by  like  order. 

HUGH  McDonald, 

Notary  Public,  Niagara  County,  N.  Y. 
Certificate  filed  in  Erie  county. 
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SPECIFICATIONS 

FOR 

Additional  Tracks  in  the  Riverway  of  the  State  Reser- 
vation AT  Niagara  Falls. 

The  tracks  shall  be  laid  in  conformity  with  the  attached  plan,  and 
the  g^ade  shall  conform  to  the  street  levels  as  now  occupied.  The 
track  now  in  place  shall  be  moved  two  (2)  feet  towards  the  river; 
the  gutter  on  the  river  side  of  the  driveway  shall  be  moved  back 
two  feet  and  carefully  relaid,  the  present  location  of  the  gutter  to 
be  replaced  by  macadam.  The  curb  on  the  east  side  of  driveway, 
commencing  at  a  point  three  feet  southerly  of  the  first  iron  pole  of 
overhead  construction,  shall  be  set  back  on  curve  so  that  when  tan- 
gent is  reached  it  will  be  two  feet  back  of  its  present  position,  the 
whole  of  the  straight  line  to  be  moved  back  two  feet  and  care  taken 
that  the  curb  at  Niagara  street  is  properly  recut  and  set.  Any  curb- 
stone broken  must  be  immediately  replaced  and  no  stone  shall  be 
less  than  thirty  inches  in  length.  All  surface  and  overhead  work 
must  strictly  conform  to  the  tracks  already  in  place,  and  the  engineer 
in  charge  shall  have  full  authority  to  cause  the  removal  or  correc- 
tion of  work  improperly  executed.  All  detail  specifications  of  orig- 
inal work  of  every  character  shall  apply  to  these  additional  tracks. 
Where  tracks  cross  the  sidewalk  in  front  of  the  car  barn,  great  care 
must  be  exercised  to  close  up  every  opening  excepting  the  space 
necessary  for  the  flange  of  the  wheel,  and  no  guard-rail  or  part  of 
frog  shall  show  above  the  level  of  the  sidewalk.  All  necessary' 
changes  shall  be  made  in  catch  basins,  or  otherw^ise,  to  take  care  of 
drainage,  and  when  work  is  completed  the  whole  length  of  the 
Riverway  disturbed  shall  be  properly  resurfaced  and  thoroughly 
rolled  after  being  well  wet  down. 
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At  a  meeting  of  the  Commissioners  of  the  Land  Office,  held  at 
the  office  of  the  Secretary  of  State,  on  Thursday  the  27th  day  of 
February,  1902,  at  9.30  o'clock  a.  m. 

Present:  John  T.  McDonough,  Secretary  of  State;  Nathan  L. 
Miller,  Comptroller;  John  P.  Jaeckel,  Treasurer;  John  C.  Davies, 
Attorney-General;  Edward  A.  Bond,  State  Engineer  and  Surveyor. 

The  Secretary  of  State  in  the  chair. 

Mr.  F.  W.  Stevens,  Attorney  for  the  Commissioners  of  the  State 
Reservation  at  Niagara,  applied  for  consent  of  the  Commissioners 
of  the  Land  Office,  pursuant  to  the  provision  of  section  108  of  ihe 
Railroad  Law,  as  amended  by  chapter  710,  Laws  of  1899,  to  con- 
struct, without  expense  to  the  State,  additional  street  railroad  tracks 
upon  and  along  Riverway,  between  Falls  and  Niagara  streets,  in 
the  city  of  Niagara  Falls. 

Upon  motion  of  the  State  Engineer  and  Surveyor,  the  following 
resolution  was  adopted : 

Resolved,  That  the  Commissioners  of  the  Land  Office  do  hereby 
consent,  pursuant  to  section  108  of  the  Railroad  Law,  as  aiucndcd 
by  chapter  710,  Laws  of  1899,  ^^^^  ^^^  Commissioners  of  the  State 
Reservation  at  Niagara  may  construct,  without  expense  to  the  State, 
additional  street  railroad  tracks  upon  and  along  that  portion  of 
Riverway,  so  called,  between  Falls  and  Niagara  streets,  in  the  city 
of  Niagara  Falls,  as  shown  upon  a  map  submitted  and  filed  herewith, 
and  that  they  may  issue  revocable  licenses  for  the  use  of  said  tracks 
as  provided  in  section  108  of  the  Railroad  Law. 

State  of  New  York,  ) 

\ss.: 
Office  of  the  Secretary  of  State,    ( 

I  have  compared  the  preceding  extract  from  the  minutes  of  the 
proceedings  of  the  Commissioners  of  the  Land  Office  with  the  pro- 
ceedings of  said  Commissioners  on  file  in  this  office,  and  I  do  hereby 
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certify  the  same  to  be  a  correct  transcript  therefrom  and  of  the  whole 
thereof  relating  to  the  construction  of  street  railroad  tracks  upon 
and  along  a  portion  of  Riverway,  so  called,  in  the  State  Reservation 
at  Niagara. 

Witness  my  hand  and  the  seal  of  office  of  the  Secretary  of 
[Seal.]    State,  at  the  city  of  Albany,  this  twenty-eighth  day  of 
February,  one  thousand  nine  hundred  and  two. 

JOHN  T.  Mcdonough, 

Secretary  of  State. 
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PREFACE 

With  the  support  and  cooperation  of  the  Buffalo  society  of  natural 
sciences  and  the  department  of  paleontology  of  the  state  museum, 
Dr  Grabau  has  prepared  this  guide  to  the  geology  and  paleontology 
of  Niagara  falls  and  vicinity  with  the  special  purpose  of  affording 
to  visitors  to  BuflFalo  during  the  season  of  the  Pan-American  expo- 
sition in  1901a  viaticum  in  their  tours  through  this  region  renowned 
for  its  scenic  features  and  classic  in  its  geology.  The  ground  has 
been  the  subject  of  a  multitude  of  scientific  treatises  concerned  now 
with  the  succession  of  events  in  the  upbuilding  of  the  rock  strata 
along  the  canyon  of  the  river;  again  with  the  nature  of  the  organic 
remains  inclosed  in  these  strata;  sometimes  with  the  changes  which 
the  falls  have  undergone  in  historic  times,  but  for  the  most  part 
with  the  perplexing  problems  of  the  origin  of  the  present  drainage 
over  the  great  escarpment  and  through  the  gorge,  the  raison  d'etre 
of  the  falls,  the  various  changes  in  the  course  and  work  of  the 
Niagara  river  since  its  birth  and  the  significance  of  the  present  topo- 
graphy of  the  region.  These  scientific  investigations  began  with 
the  careful  surveys  instituted  by  the  late  Prof.  James  Hall,  state 
geologist  and  paleontologist,  during  the  years  of  his  explorations 
in  the  4th  geologic  district  of  this  state  from  1837-43,  who,  in  addi- 
tion to  his  record  of  the  work  done  by  this  tremendous  agent,  de- 
rived from  this  region  an  important  term  in  the  New  York  series 
of  rock  formations,  the  Niagara  g^oup,  and  portrayed  the  organisms 
of  the  various  strata  which  are  so  superbly  exposed  along  its  great 
channel.  Lyell  and  Bigsby,  Logan,  Gilbert,  Upham,  Spencer,  Lev- 
erett  and  Taylor  are  among  the  names  of  others  who  have  contrib- 
uted, from  various  points  of  view,  facts  and  hypotheses  relating  to 
the  geologic  history  of  the  river.  In  no  one  place  however  has  the 
general  purport  of  all  these  various  studies  been  brought  together 
so  that  the  intelligent  traveler  or  student  can  acquire  them  in  con- 
venient form.  It  is  for  this  reason  that  Dr  Grabau's  work  in  bring- 
ing together  in  concise  form  the  essence  of  these  investigations, 
tempered  and  proved  by  his  own  review  of  them  in  the  field,  will 
not  fail  to  prove  serviceable  to  a  large  element  of  the  public. 

John  M.  Clarke 

State  paleontologist 
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INTRODUCTION  —NIAGARA  FALLS 

AND 

HOW  TO  SEE  THEMi 

The  falls  of  Niagara  have  been  known  to  the  world  for  more  than 
200  years.  Who  the  first  white  man  was  that  saw  the  great  catar- 
acts is  not  known,  but  the  first  to  leave  a  description  was  the 
French  missionary,  Father  Louis  Hennepin,  who,  in  company  with 
La  Salle,  visited  the  falls  in  1678.  He  was  the  first  white  man  to 
use  the  name,  Niagara,  for  the  river  and  the  falls,  a  name  which 
had  been  applied  by  the  Neuter  Indians,  who  occupied  the  territory 
on  both  sides  of  the  river  prior  to  the  year  1651,  when  they  were 
conquered  by  the  Senecas,  who  after  that  occupied  and  possessed 
the  territory.^  In  the  native  language  the  name  is  said  to  signify 
"  the  thunder  of  the  waters  '*. 

The  first  sight  of  the  great  cataracts  must  have  made  a  powerful 
impression  on  Father  Hennepin,  unprepared  as  he  was  by  previous 
descriptions  save  those  given  him  by  his  Indian  allies  and  guides. 
He  speaks  of  the  falls  as  "  a  vast  and  prodigious  Cadence  of  Water 
which  falls  down  after  a  surprizing  and  astonishing  manner,  inso- 
much that  the  Universe  does  not  afford  its  Parallel".^  He  con- 
sidered the  falls  "  above  Six  hundred  foot  high  ",  and  adds  that 
"  the  Waters  which  fall  from  this  horrible  Precipice,  do  foam  and 
boyl  after  the  most  hideous  manner  imaginable,  making  an  out- 
rageous Noise,  more  terrible  than  that  of  Thunder,  for  when  the 

*  Niagara  falls  are  reached  from  BuflFalo  by  train  or  electric  cars,  both 
of  which  run  at  frequent  intervals.  A  direct  line  of  railway  runs  from 
Rochester  to  the  falls  by  way  of  Lockport.  Direct  railway  connection 
with  western  cities  is  obtained  by  way  of  Suspension  bridge,  while  from 
Toronto  and  other  cities  north  of  Lake  Ontario  the  falls  may  be  reached 
by  train  direct,  or  by  boat  to  Lewiston  or  Queenston,  and  thence  by  train 
or  electric  road  to  Niagara.  All  electric  cars  on  the  New  York  side  run 
to  or  past  Prospect  park,  and  most  of  them  pass  the  railway  stations. 
The  railway  stations  are  within  walking  distance  of  the  falls. 

*Porter,  Peter  A.  Goat  island.  i6th  an.  rep't  comr's  state  reservation, 
1900. 

*A  new  discovery  of  a  vast  country  in  America.  1698.  p.  29.  Reprinted 
in  part  in  special  report  N.  Y.  state  survey  for  1879. 
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Wind  blows  out  of  the  South,  their  dismal  roaring  may  be  heard 
more  than  Fifteen  Leagues  oflF/'^ 

If  today,  from  our  vantage  ground  of  precise  knowledge,  we 
smile  on  the  extravagant  estimates  of  Father  Hennepin,  it  may  be 
asked,  who  among  us,  that  is  capable  of  admiration  and  enthusiasm 
at  the  sight  of  nature's  grand  spectacles,  would,  on  coming  unpre- 
pared on  these  great  cataracts,  be  able  to  form  a  calm  and  just  esti- 
mate of  hight  and  breadth  and  volume  of  sound? 

Since  the  time  of  La  Salle  and  Hennepin,  the  falls  have  been 
viewed  by  a  constantly  increasing  number  of  visitors.  For  Ameri- 
cans of  the  present  generation  and  for  people  of  other  lands  as  well, 
Niagara  has  become  a  sort  of  Mecca,  to  which  they  hope  once  in 
their  life  time  to  journey.  With  many  this  is  a  hope  long  deferred 
in  realization,  with  most  perhaps  it  is  a  dream  never  realized,  but 
those  who  do  go  and  see,  come  away  with  their  conceptions  of  nature 
much  enlarged  and  with  memories  which  cling  to  the  end  of  life. 
Fully  to  appreciate  Niagara,  one  must  give  it  more  than  a  passing 
glance  from  the  carriage  of  an  impatient  driver,  who  is  anxious  to 
have  you  "  do  "  Niagara  in  as  short  time  as  possible,  that  he  may 
secure  another  *'  fare  ".  Learn  to  linger  at  Niagara,  and  give  nature 
time  to  impress  you  with  her  beauty  and  her  majesty.  "  Time  and 
close  acquaintanceship,'*  says  Tyndall,  **  the  gradual  interweaving 
of  mind  and  nature,  must  powerfully  influence  any  final  estimate 
of  the  scene  ".  And  the  growing  impression  which  this  incompar- 
able scene  produced  on  him,  served  to  strengthen  the  desire  "  to 
see  and  know  Niagara  falls  as  far  as  it  is  possible  for  them  to  be 
seen  and  known".^ 

It  is  surprising  that  many  of  the  visitors  to  the  falls  allow  them- 
selves to  be  hurried  past  some  of  its  most  beautiful  spots  and  to 
bestow  on  others  only  casual  attention,  and  then  waste  a  wholly 
disproportionate  amount  of  time  in  the  museums  and  curio  stores 
looking  for  souvenirs  purporting  to  come  from  Niagara  but  gen- 
erally manufactured  elsewhere.  Real  and  valuable  Niagara 
souvenirs  may  be  had  for  the  trouble  of  picking  them  up,  in  the 
minerals,  fossils  and  shells  which  abound  in  the  vicinity  of  the  falls. 

'Tyndall.     Fragments  of  science,   "  Niagara  ". 
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And,  while  one  gathers  these,  one's  knowledge  of  Niagara  becomes 
broadened,  and  the  perception  grows  that  there  are  other  lessons 
to  be  learned  in  this  region,  lessons  of  even  more  tremendous  im- 
port than  those  taught  by  the  cataracts. 

The  pedestrian  has  by  far  the  best  opportunity  to  see  and  enjoy 
nature  as  she  is  only  to  be  seen  and  enjoyed  at  Niagara.  The 
stately  forest  beauty  of  Goat  island,  unequaled  in  the  estimation  of 
those  competent  to  judge,  by  that  of  any  other  wooded  spot  of 
similar  size;  the  constantly  changing  views  of  gorge  and  falls  and 
rapids  which  are  obtained  from  nearly  every  path  on  the  islands 
and  the  mainland  on  both  sides  of  the  river;  the  magnificence  of 
the  turbulent  waters  as  they  rush  toward  you,  wave  piling  on  wave, 
till  it  seems  as  if  the  frail-looking  structure  on  which  you  stand 
must  inevitably  be  carried  away  by  them — none  can  enjoy  these  to 
their  full  extent  while  sitting  in  a  carriage,  though  it  move  never  so 
slowly,  or  while  being  compelled  to  listen  to  the  descriptions  and 
explanations  of  an  unsympathetic  and  unappreciativc  driver.  If  you 
must  ride,  patronize  the  reservation  carriages,  which  leave  you  wher- 
ever you  wish  to  stop  and  take  you  on  again  at  your  own  pleasure.^ 

Views  from  the  New  York  side 

The  first  view  of  the  falls  which  the  visitor  on  the  New  York 
side  enjoys  is  generally  from  Prospect  point,  or  some  of  the  more 
elevated  view  points  along  the  brink  of  the  gorge  in  Prospect  park 
(see  frontispiece,  pi.  i).  While  impressive,  this  view  by  no  means 
reveals  to  its  full  extent  the  matchless  grandeur  of  the  cataracts,  and 
in  this  respect  the  visitor  on  the  Canadian  side  has  the  advantage. 
However,  the  views  from  Prospect  point  and  Father  Hennepin's 
view  point  should  be  obtained  by  every  one,  and  it  may  be  that  some 
will  find  greater  attraction  in  these  than  in  the  more  comprehensive 
views  obtained  from  the  other  side.  While  in  Prospect  park,  it  is 
well  to  descend  to  the  foot  of  the  inclined  railway,  and  get  the  views 

*These  carriages  are  run  at  intervals  of  15  minutes,  starting  from  Pros- 
pect park,  and  making  the  circuit  of  Goat  island.  The  fare  is  15c  for  the 
round  trip,  and  stop-overs  at  all  places,  and  for  any  length  of  time  on  the 
same  day,  are  allowed. 
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fA  the  falls  frofn  below.  The  ri#ie  on  the  JfiZkf  of  the  Mist  will  be 
UAin4  an  'mttrtsvng  2nd  nosfd  experience,  besides  affordni^  Tiews 
fA  the  cataracts  o^>cainabIe  m  no  other  wav;  bat  most  people  will 
fMer  thi%  till  they  have  seen  more  of  the  cataracts  and  r^ds  £rom 
afx/ve.  In  vij^itin^  the  foot  of  the  falls,  an  umbrella  siioaki  be  taken, 
while  a  waterproof  cloak  will  be  fomid  of  great  adrantage,  for  the 
ri%itf/r  i%  apt  to  fje  drenched  by  the  spray  which  will  be  blown  on 
him  unawares.  Caution  is  necessary  here,  as  everywhere  at  Niagara, 
to  avoid  accidents.  In  the  talus  heaps  of  limestone  fragments,  min- 
erals  and  rxrcasionally  fossils  may  be  found. 

Vvfrni  PrrMpect  point  the  visitor  should  next  turn  bis  attention  to 
Goat  island,  ''  the  most  interesting  spot  in  all  America ",  as  Q^yt. 
Basil  Hall  called  it.  The  unpoetic  name  of  this  island  is,  as  Mr 
Porter  tells  us^,  commemorative  of  the  power  of  endnrancre  of  a 
male  goat,  which,  in  company  with  a  number  of  other  animals,  had 
been  left  on  this  island  uncared  for  during  the  severe  winter  of 
1770-71,  and  proved  the  only  survivor. 

I^Vom  the  bridges  which  cross  to  Green,  and  thence  to  Goat 
island,  memorable  views  of  the  rapids  above  the  falls  may  be  ob- 
tained; and  the  visitor  will  do  well  to  pause,  that  he  may  become 
impressed  by  the  magnificence  of  the  spectacle.  Perhaps  he  will 
feel  as  did  Margaret  T'uller,  who  said:  "  This  was  the  climax  of  the 
effect  which  the  falls  produced  upon  me — neither  the  American  nor 
British  fall  moved  nie  as  did  these  rapids."  The  naturalist  will  be 
interested  to  note  that,  in  spite  of  the  fearful  rush  of  water,  fresh- 
water mussels  have  found  a  lodging  place  among  the  more  pro- 
tected rocks,  where  they  seem  to  thrive  well.  Along  the  shores  of 
the  islands,  in  places  where  other  animals  would  find  it  hard  to  gain 
a  foothold,  numerous  small  gastropods  may  be  found  clinging  to 
the  slippery  rock  surfaces. 

( )n  ( loat  island,  desj^ite  the  so-called  **  improvements  "  for  the 
convenience  of  visitors,  nature  still  reigns  supreme.  Tlie  virgin 
character  of  the  forest  is  almost  undisturbed,  as  it  was  when  the 
red  man  regarded  this  as  the  sacred  abode  of  the  Great  Spirit  of 


»n 


Porter.     (loat  island. 
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Niagara.     The  botanist  will  here  find  a  greater  variety  of  plants 
within  a  given  space  than  in  almost  any  other  district.^ 

But  it  is  in  the  wonderful  views  of  the  falls  and  the  rapids  and 
the  gorge  which  can  be  obtained  from  this  island,  that  its  chief  at- 
traction lies.  The  various  view  points  are  easily  found,  and  the 
stroller  about  Goat  island  would  best  come  on  them  unawares. 
Mention  may  be  made  of  the  glimpses  of  the  American  falls  ob- 
tained from  the  head  of  the  stairway  leading  to  Luna  island,  as  well 
as  from  the  island  itself^  and  the  panorama  of  rapids,  falls  and  gorge 
from  the  Terrapin  rocks  at  the  edge  of  the  Horseshoe  falls.  Every 
visitor  is  advised  to  descend  the  Biddle  stairway  and  view  the  falls 
from  below.  No  charge  is  made  unless  one  wishes  to  enter  the 
Cave  of  the  winds,  a  most  thrilling  experience  for  a  person  of  nerve 
and  one  unparalleled  by  any.  other  which  may  legitimately  be  ob- 
tained at  Niagara.  But,  even  if  one  does  not  care  to  go  behind 
the  falls,  a  visit  to  the  foot  of  the  stairway,  and  a  walk  along  the 
path  at  the  base  of  the  vertical  cliff  of  limestone  will  well  repay  the 
exertion  of  the  climb.  Many  noble  views  of  the  gorge  and  the 
falls  may  be  obtained  from  the  stairway,  while  from  certain  points 
below,  impressive  sights  of  the  small  central  fall  are  to  be  had. 
Here  too  can  be  seen  the  undermining  action  of  the  spray,  which 
removes  the  soft  shale,  leaving  the  limestone  ledges  projecting  till 
in  the  course  of  time  they  fall  for  want  of  support.  On  the  talus 
slopes  at  the  foot  of  the  cliff  good  specimens  of  minerals  and  oc- 
casional fossils  may  generally  be  obtained. 

After  leaving  the  Biddle  stairway,  and  the  Terrapin  rocks,  the 
visitor  will  proceed  southward  along  the  river  bank  to  the  bridge 
leading  to  the  Three  Sister  islands.  On  the  way  the  geologist  will 
pause  where  a  wood-road  leads  off  to  the  left  into  the  famous  gravel 
pit  of  Goat  island,  since  there  the  shell-bearing  gravels  are  ex- 
posed.^ 


'A  catalogue  of  the  flowering  and  fern-like  plants  growing  without  culti- 
vation in  the  vicinity  of  the  falls  of  Niagara,  by  David  F.  Day,  is  pub- 
lished in  the  14th  annual  report  of  the  commissioners  of  the  state 
reservation.  In  this  a  total  of  909  species  are  recorded,  a  large  proportion 
of  which  are  credited  to  Goat  island. 

'These  shells  are  described  in  chapter  5. 
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A  small  fall  known  as  "  The  Hermit's  cascade  "  lies  between  Goat 
island  and  the  First  Sister.  In  the  pool  at  the  foot  of  this  fall  Fran- 
cis Abbot,  the  Hermit  of  Niagara,  was  wont  to  take  his  daily  bath. 

From  the  bridges  and  from  the  islands  unsurpassed  views  of  the 
upper  rapids  are  obtained.  These  are  particularly  impressive  when 
seen  from  the  rocks  of  the  Third  Sister.  Of  these  rapids  as  seen 
from  the  Terrapin  rocks,  the  Duke  of  Argyle  wrote: 

When  we  stand  at  any  point  near  the  edge  of  the  falls,  and  look 
up  the  course  of  the  stream,  the  foaming  waters  of  the  rapids  con- 
stitute the  sky  line.  No  indication  of  land  is  visible — nothing  to  ex- 
press the  fact  that  we  are  looking  at  a  river.  The  crests  of  the 
breakers,  the  leaping  and  the  rushing  of  the  waters,  are  still  seen 
against  the  clouds  as  they  are  seen  in  the  ocean,  when  the  ship  from 
which  we  look  is  in  the  trough  of  the  sea.  It  is  impossible  to  resist 
the  effect  of  the  imagination.  It  is  as  if  the  fountains  of  the  great 
deep  were  being  broken  up,  and  that  a  new  deluge  were  coming  on 
the  world.  The  impression  is  rather  increased  than  diminished  by 
the  perspective  of  the  low  wooded  banks  on  either  shore,  running 
down  to  a  vanishing  point  and  seeming  to  be  lost  in  the  advancing 
waters.  An  apparently  shoreless  sea  tumbling  toward  one  is  a  very 
grand  and  a  very  awful  sight.  Forgetting,  then,  what  one  knows, 
and  giving  oneself  to  what  one  only  sees,  I  do  not  know  that  there 
is  anything  in  nature  more  majestic  than  the  view  of  the  rapids 
above  the  falls  of  the  Niagara. 

On  returning  to  Goat  island  the  visitor  may  take  the  reservation 
carriage  for  a  return  lo  Prospect  park,  or  he  may  continue  his  walks 
around  or  across  Goat  island. 

In  front  of  Prospect  park  the  electric  cars  may  be  taken  to  cross 
the  river,  the  bridge-toll  which  every  foot  passenger  has  to  pay, 
being  included  in  the  car  fare. 

Views  from  the  Canadian  side 

The  Canadian  side  is  reached  either  by  bridge  or  by  the  steamer 
Maid  of  the  Mist.^  Every  visitor  to  the  falls  should  obtain  the  views 
from  the  Canadian  side,  which  are  in  many  respects  superior  to 
any  obtainable  on  the  New  York  side.  Several  rustic  arbors  have 
been  constructed  along  the  brink  of  the  gorge  in  Queen  \'ictoria 
park,  and  here  the  visitor  may  tarry  for  hours  and  not  weary  of 


'If  the  visitor  plans  to  take  the  belt  line  ride — Niagara.  Queenston. 
Lewiston — he  will  have  opportunity  to  stop  off  in  Queen  Victoria  park, 
and  need  not  make  a  special  crossing. 
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the  sights  he  beholds.  The  remarkable  vivid  green  of  the  water  of 
the  Horseshoe  falls  will  excite  the  observer's  interest,  and  question. 
Tyndall  observes  that,  while  the  water  of  the  falls  as  a  whole  **  bends 
solidly  over  and  falls  in  a  continuous  layer.  .  .  close  to  the 
ledge  over  which  the  water  rolls,  foam  is  generated,  the  light  falling 
upon  which,  and  flashing  back  from  it,  is  sifted  in  its  passage  to  and 
fro,  and  changed  from  white  to  emerald-green.''^ 

Near  the  edge  of  the  Horseshoe  falls  are  the  remains  of  Table 
rock,  formerly  a  projecting  limestone  shelf  of  considerable  extent, 
and  a  favorite  view  point.  Huge  portions  of  this  rock  have  fallen 
into  the  gorge  at  various  times,  the  most  extensive  falls  occurring 
in  1818  and  1850,  with  minor  ones  between  and  since.  On  one  oc- 
casion some  forty  or  fifty  persons  had  barely  left  the  rock  before 
it  fell.  From  the  remaining  portion  of  this  rocky  platform  a  good 
near  view  of  the  Horseshoe  falls  is  obtained,  though  the  visitor  is 
apt  to  find  himself  in  a  drenching  shower  of  spray  at  almost  all 
times. 

Beyond  Table  rock,  in  the  upper  end  of  the  park^  and  on  the  Duf- 
ferin  islands  many  attractive  walks  are  to  be  met  with.  These  are 
generally  little  visited  and  aflford  an  opportunity  for  solitude  and 
escape  from  the  crowds  of  sightseers.  Some  of  the  best  views  of 
the  rapids  above  the  falls  are  to  be  obtained  here.  A  wooded  clay 
cliff  bounds  the  park  on  the  landward  side,  generally  rising  steeply 
to  the  upland  plateau.  Here  on  July  25,  181 4,  the  memorable  battle 
of  Lundy's  Lane  was  fought  between  the  British  and  the  Americans ; 
"  within  sight  of  the  falls,  in  the  glory  of  the  light  of  a  full  moon, 
the  opposing  armies  engaged  in  hand-to-hand  conflict,  from  sun- 
down to  midnight,  when  both  sides,  exhausted  by  their  efforts,  with- 
drew from  the  field  *\^ 

At  the  head  of  the  park,  a  road  leads  to  the  upland,  where  is 
situated  the  famous  burning  spring.  The  inflammable  gas  which 
here  bubbles  through  the  water  of  the  spring  is  chiefly  sulfureted 
hydrogen,  but  the  quantity  is  such  as  to  produce  a  flame  of  con- 
siderable magnitude,  and  it  is  asserted  that  the  supply  has  not  di- 
minished for  the  hundred  years  or  more  that  the  spring  has  been 
known  to  exist.* 


^Loc.  cii. 

•Porter. 

•An  admission  fee  is  charged  here. 
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The  gorge  below  the  falls 

The  gorge  of  the  Niagara  river  should  be  seen  from  both  sides. 
Here  as  elsewhere  the  pedestrian  with  abundant  time  has  the  best 
opportunity  to  see  the  numerous  interesting  and  attractive  features; 
but,  since  distances  here  are  considerable,  it  is  perhaps  more  ad- 
visable to  avail  one's  self  of  the  conveyances  afforded.^ 

The  best  view  of  the  gorge  is  aflforded  by  going  down  the  river 
on  the  Canadian  side  and  returning  by  the  gorge  road.  In  this 
way  the  passenger  on  the  cars  gets  nearest  to  the  river,  particularly 
if  the  right  hand  seats  are  selected.  If  the  visitor  however  prefers 
to  go  down  the  river  on  the  gorge  road,  and  return  by  the  Canadian 
line,  let  him  choose  the  left  side  of  the  cars  as  nearest  to  the  river 
in  both  cases. 

After  passing  Clifton  on  the  Canadian  side,  and  the  last  of  the 
bridges  which  here  span  the  gorge,  the  observer  begins  to  have  a 
view  of  the  whirlpool  rapids,  which  even  from  this  elevation  have 
a  threatening  aspect.  It  was  through  these  rapids  and  through  the 
whirlpool  below,  that  the  first  Maid  of  the  Mist  was  safely  navigated 
in  1861,  having  at  the  time  three  men  on  board — a  feat  which  has 
never  been  repeated.  Through  this  same  stretch  of  rapids  Capt. 
Webb  made  his  fatal  swim, paying  for  the  foolhardy  attempt  with  his 
life.  After  passing  the  rapids  we  reach  the  whirlpool,  of  which  good 
views  are  afforded  from  many  places  along  the  top  of  the  bank.  After 
crossing  several  small  ravines,  that  of  Bowmans  creek  is  reached. 
This  ravine  is  a  partial  recxcavation  of  the  old  drift  that  filled  St 
Davids  channel.-  From  the  upper  end  of  the  bridge  which  crosses 
the  ravine,  a  path  leads  down  to  the  water's  edge,  the  ravine  being 
one  of  singular  attractiveness  to  the  lover  of  wild  woodland  scenery. 
A  short  distance  beyond  the  bridge  is  the  Whirlpool  station  of  the 
electric  road.  Here,  from  a  little  shelter  built  on  the  extreme  point, 
fine  views  of  the  whirlpool  and  the  river  above  and  below  it  are 
obtained.  The  river  here  makes  a  right-angled  bend,  the  whirlpool 
forming  the  swollen  elbow.     In  the  rocky  point  projecting  from  the 


*The  visitor  will  do  well  to  purchase  a  belt  line  ticket,  which  entitles 
him  to  make  the  circuit  in  cither  direction  and  to  stop  at  all  important 
points.  The  Canadian  scenic  route  will  take  him  alon>7  the  top  of  the  bank, 
while  the  gorge  road,  on  the  New  York  side,  takes  him  close  to  the  edge 
of  the  water. 

-Sec  map,  and  chapter  i. 
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bank  on  the  New  York  side  the  succession  of  strata  is  finely  shown^; 
and  from  this  point  northward  the  New  York  bank  exposes  a  nearly 
continuous  section  as  far  as  the  mouth  of  the  gorge  at  Lewiston. 

A  short  distance  below  the  whirlpool  we  reach  Foster's  flats,  or 
Niagara  glen,  as  it  is  more  appropriately  called.  This  is  visited  by 
comparatively  few  tourists,  though  it  is  one  of  the  most  attractive 
spots  along  the  gorge.^  It  marks  the  site  of  a  former  fall,  and, 
besides  its  interest  on  that  account  deserves  to  be  visited  for  its 
silvan  beauty  and  its  wild  and  picturesque  scenery  of  frowning  cliff, 
huge  moss-covered  boulders  and  dark  cool  dells,  where  rare  flowers 
and  ferns  are  among  the  attractions  which  delight  the  naturalist. 
Many  good  views  of  the  river  and  the  opposite  banks  may  here  be 
obtained,  and  the  student  of  geology  will  find  no  end  to  instructive 
features  eloquent  of  the  time  when  the  falling  waters  were  dashed 
into  spray  on  the  boulders  among  which  he  now  wanders.  After 
leaving  Niagara  glen  the  visitor  should  stop  at  Queenston  hights 
and  obtain  the  view  which  is  here  afforded.^  If  possible  the  more 
comprehensive  views  from  the  summit  of  Brock's  monument  should 
be  obtained.* 

After  descending  and  crossing  to  the  New  York  side,  one  may 
return  directly  by  the  gorge  road,  leaving  the  inspection  of  the 
fossiliferous  strata  for  another  day,  or  one  may,  after  a  rest  at  the 
hotel,  or  on  the  river  bank,  spend  some  hours  in  studying  the  sec- 
tions exposed  along  the  New  York  Central  railroad  cut.^ 

The  return  journey  by  the  gorge  road  is  one  of  great  interest,  as 
it  carries  the  visitor  close  to  the  rushing  waters  of  the  river.  Walk- 
ing along  the  roadbed  is  forbidden,  and  stops  are  made  only  at  the 
regular  stations.^  The  first  of  these  is  the  Devil's  hole,  a  cavern 
in  the  rock,  of  the  type  described  in  chapter  3  and  supposed  to  have 
figured  in  Indian  lore.  The  ravine  of  Bloody  run,  a  small  stream 
generally  dry  during  the  summer  season,  was  the  scene  of  a  fearful 
massacre  of  the  finglish  soldiers  by  the  Seneca  Indians  in  1763,  the 


*For  a  description  of  these,  see  chapter  3, 

^See  chapter  2. 

^See  chapter  i. 

*An  admission  fee  is  charged  here. 

*  Waggoner's  hotel  near  the  Lewiston  suspension  bridge  makes  a  con- 
venient stopping  place,  specially  if  one  desires  to  visit  the  fossiliferous  sec- 
tions. The  Cornell,  at  the  ferry  landing,  opposite  the  Lewiston  railroad 
station,  is  also  recommended. 

"In  stopping  off,  be  sure  to  obtain  stop-over  checks  from  the  conductor. 
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whole  party  with  the  exception  of  two,  with  wagons  and  horses, 

being  driven  over  the  cliff  by  the  savages,  and  dashed  to  pieces  on 

the  rocks  below.     Next  above  the  Devil's  hole  is  Ongiara^  park,  a 

picturesque  wooded  slope  opposite  the  southern  end  of  Foster's 

flats,    and    like   parts   of   that   region   are    dotted   with    enoimous 

blocks  of  limestone,  which  have  fallen  from  the  bank  above.     A 

short  distance  above  this  we  come  to  the  whirlpool,  where  a  stop  of 

some  time  can  profitably  be  made.     But  by  far  the  most  attractive 

place  at  which  to  stop  is  the  whirlpool  rapids.     The  water  which 

here  rushes  through  a  narrow  and  comparatively  shallow  channel, 

makes  a  descent  of  nearly  50  feet  in  the  space  of  less  than  a  mile, 

and   its  turbulence  and  magnificence  are  indescribable.     Seen  at 

night  by  moonlight,  or  when  illuminated  by  the  light  from  a  strong 

reflector,  the  spectacle  is  beyond  portrayal.     We  may  perhaps  not 

inaptly  apply  Schiller's  description  of  the  Charybdis  to  these  waters: 

Und  es  wallet  und  siedet  und  brauset  und  zischt, 
Wie  wenn  Wasser  mit  Feur  sich  mengt. 
Bis  zum  Himmel  spritzet  der  dampfende  Gischt, 
Und  Weir  auf  Well'  sich  ohn'  Ende  drangt, 
Und  wie  mit  des  fernen  Donner's  Getose, 
Entstiirzt  es  briillend  dem  finstern  Schosse. 

Fossiliferons  sections 

These  sections  are  to  be  seen  on  the  cut  of  the  New  York  Central 
and  Hudson  river  railroad,  Lewiston  branch,  and  along  cuts  of  the 
Rome,  Watertown  and  Ogdensburg  railroad  at  Lewiston  bights. 
The  former  are  approachable  from  Lewiston  on  the  north  or  the 
Devil's  hole  station  on  the  south.  The  approach  from  Lewiston  is 
the  more  natural,  as  it  will  give  the  strata  in  ascending  order. 
Waggoner's  hotel  makes  a  convenient  starting  point.  Follow  the 
car  tracks  southward  to  where  a  road  leads  off  on  the  left.  Entering 
this,  a  wood-road  is  found  to  lead  off  on  the  rigkt,  which  when  fol- 
lowed will  bring  you  on  the  terrace  formed  by  the  quartzose  sand- 
stone bed,  and  on  which  the  bridge  towers  stand.  A  quarry  in  the 
white  sandstone  by  the  roadside  gives  an  opportunity  to  study  this 
rock,  which  is  practically  barren  of  fossils.  Beyond  this  the  tracks 
of  the  New  York  Central  railroad  are  reached,  which, after  traversing 
a  short  tunnel  hewn  out  of  the  Medina  sandstone,  bring  you  to  the 
sections  in  the  gorge  (plate  12).  Care  must  be  exercised  in  exploring 


'One  of  the  40  ways  of  spelling  Niagara. 
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these  sections,  as  trains  are  frequent,  and  rockfalls  from  the  cliffs 
are  among  the  daily  occurrences.  With  a  little  caution  however  the 
sections  may  be  studied  without  danger.  The  total  amount  of  walk- 
ing necessary  from  Waggoner's  hotel  to  the  Devil's  hole  is  about  3 
miles.  Near  the  upper  end  of  the  section,  where  the  track  enters  a 
rock  cutting,  a  steep  path  along  the  river  bank  leads  to  the  top  of 
the  rocky  plateau,  and  a  short  walk  along  the  top  of  the  bank  will 
bring  you  to  the  Devil's  hole  station.  One  may  also  climb  the 
bank  in  the  quarry  at  the  head  of  the  section,  and,  passing  along 
the  top,  reach  the  Devil's  hole  station  by  crossing  the  bridge  over 
the  rock-cut  before  mentioned.  At  the  Devil's  hole  station^  one 
may  either  take  the  surface  car,  which  runs  to  Niagara  falls  at  fre- 
quent intervals  (5c  fare),  or,  by  paying  the  admission  to  the  Devil's 
hole,  descend  to  the  gorge  road  and  continue  the  journey  to  the 
falls.     (A  ticket  or  50c  fare  is  required  here.) 

If  the  sections  are  approached  from  the  upper  end,  the  Devil's 
hole  station  may  be  reached  by  the  surface  electrics^  or  the  visitor 
may  leave  the  cars  of  the  gorge  road  at  the  lower  Devil's  hole 
station,  and,  paying  the  admission  fee,  ascend  the  banks  by  the 
stairs  and  paths.  The  path  from  the  Devil's  hole  station  to  the 
sections  leads  close  along  the  brink  of  the  gorge.  If  the  sections 
are  visited  in  the  forenoon,  the  investigator  will  find  himself  in  the 
shadow  of  the  cliffs,  which  is  most  grateful  on  a  warm  summer  day. 

The  sections  on  the  Rome,  Watertown  and  Ogdensburg  railroad 
arc  reached  from  Waggoner's  hotel  by  paths  leading  up  "  the  moun- 
tain "  one  of  which  begins  on  the  New  York  Central  tracks  not  far 
north  of  the  tunnel. 

Geologic  nomenclature 

Geologic  time  is  divided  into  five  great  divisions,  based  on  the 
progress  of  life  during  the  continuance  of  each.     These  are: 
5  Cenozoic  time,  or  time  of  "  modern  life  '* 
4  Mesozoic  time,  or  time  of  "  medieval  life  " 
3  Paleozoic  time,  or  time  of  "  ancient  life  " 
2  Proterozoic  time,  or  time  of  "  first  life  " 
I  Azoic  time,  or  time  of  "  no  life  " 


*  Refreshments  may  be  obtained  here. 

'These  electrics  run  from  near  Prospect  park  to  the  Devil's  hole  and  re- 
turn, at  short  intervals. 
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Each  of  these  time  divisions  is  farther  divided  into  ^eat  eras, 
those  of  Paleozoic  time  being  given  in  the  annexed  table.  Each 
era  is  in  general  divisible  into  three  periods  of  time,  the  early,  mid- 
dle, and  later,  for  which  the  prefixes  paleo  {or  eo),  meso  and  neo  are 
used.     The  farther  division  of  the  periods  is  into  epochs. 

During  the  continuance  of  each  great  time  division  of  the  geo- 
logic history  of  the  earth,  more  or  less  extensive  rock  systems  were 
deposited,  wherever  the  conditions  were  favorable.  Thus  the  Paleo- 
zoic rock  system  is  that  deposited  during  Paleozoic  time.  That 
part  of  the  Paleozoic  rock  system  which  was  deposited  during  the 
Siluric  era,  is  called  the  Siluric  rock  series,  and  similarly,  the  name 
of  each  of  the  other  great  eras  is  also  applied  to  the  rock  series 
deposited  during  its  continuance.  In  like  manner  each  geologic 
period  has  its  corresponding  group  of  rocks  deposited  during  its  con- 
tinuance. These  rock  groups  and  their  farther  subdivision  into 
stages  have,  in  New  York,  received  local  names,  the  name  of  the 
locality  where  the  rocks  are  best  developed  being  selected.  The 
rocks  formed  during  Proterozoic  and  Azoic  time  are  generally 
spoken  of  as  pre-Cambric. 

The  following  table  embodies  the  result  of  the  latest  studies.^ 
The  thicknesses  are  chiefly  obtained  from  well  records  published  by 
Prof.  1.  P.  Hishop.  The  relations  of  these  strata  to  each  other  in 
this  region  are  shown  in  the  north  and  south  section  from  Canada  to 
the  New  York-Pennsylvania  line,  presented  in  fig.  i. 

Ever  since  the  days  of  Lyell  and  Hall  the  life  history  of  Niagara 
and  the  origin  of  the  Great  lakes  has  engaged  the  attention  of 
geoloj^ists  the  world  over.  Among  the  names  prominent  in  con- 
nection with  studies  of  the  geology  of  Niagara  in  one  or  more  of 
its  aspects,  may  be  mentioned  those  of  Bishop,  Clarke,  Claypole, 
Davis,  r'airchild,  Gilbert,  Hall,  Hitchcock,  Lesley,  Lyell,  Newberry, 
Pohhnan,  Ringucberg,  Shalcr,  Spencer,  Tarr,  Taylor,  Upham  and 
Wright,  besides  a  host  of  others.^ 


'Clarke  and  Scluichert.  Science,  n.  s.  Dec.  15,  1899.  10:3.  It  will  be 
found  Xi)  differ  in  sonic  respects  from  the  table  published  in  the  author's 
Geology  of  Eighteen  Mile  creek,  etc. 

'In  the  field  work  I  have  had  the  efticient  assistance  of  my  friend  Mr  R.  F. 
Morgan  of  Buffalo. 
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Geologic  map 

A  few  words,  descriptive  of  the  accompanying  geologic  map  may 
be  added. 

The  topography  is  indicated  chiefly  by  contour  lines.  These 
lines  are  20  feet  apart,  and  each  connects  the  points  which  have  the 
same  elevation  above  sealevel.  Thus  wherever  the  300  foot  con- 
tour line  occurs,  every  point  along  that  line  is  supposed  to  be  300 
feet  above  sealevel.  The  level  of  Lake  Ontario  is  247  feet  above 
the  sea;  therefore  the  hight  of  any  point  above  Lake  Ontario  can  be 
calculated  from  the  contours.  Where  the  contours  are  close 
together,  the  slope  of  the  country  is  steep;  where  far  apart,  it  is 
gentle. 

The  various  color  patterns  indicate  what  geologic  formations 
would  be  shown  on  the  surface  of  any  given  area,  if  the  drift  cover- 
ing were  removed.  The  beds  of  this  region  all  dip  gently  south- 
ward; and,  as  we  proceed  northward,  the  lower  beds  rise  from 
beneath  the  covering  of  the  higher.  Where  steep  cliffs  occur,  as 
in  the  gorge  of  the  river  or  at  Lewiston  or  Queenston,  the  lower 
beds  crop  out  beneath  the  upper  ones  for  only  a  very  short  space; 
hence  they  appear  on  the  map  as  narrow  color  bands  only.  The 
character  of  the  outcrops  in  the  buried  St  Davids  channel  is  only 
approximately  delineated,  to  the  extent  indicated  by  well  borings. 
It  is  probably  much  more  irregular  than  is  shown. 

The  outlines  of  the  edges  of  the  various  beds  from  Lewiston  east- 
ward are  taken  from  a  map  by  G.  K.  Gilbert,  the  man  who  more 
than  any  other  is  identified  with  geologic  studies  at  Niagara.  The 
outcrops  of  the  Onondaga  and  waterlime  beds  are  taken  from  a  map 
by  Prof.  I.  P.  Bishop.  For  the  other  outlines  the  author  ij  responsi- 
ble. 

A  few  statistics^ 

Hight  of  American  falls,  Oct.  4,  1842  ^^7-7      feet 

"      Horseshoe  falls,         "  ^158.5 
Mean  total  recession  of  American  falls  between  1842 

and  1890  30 -75 


'Chiefly  from  the  annual  reports  of  the  commissioners  of  the  state 
reservation. 

'The  hights  vary  from  4  to  20  feet  with  the  elevation  of  the  water  in 
the  river  below  the  falls. 
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Mean  annual  recession  of  American  falls  between 

1842  and  1890  .64      feet 

Mean  total  recession   of   Horseshoe  falls   between 

1842  and  1890  104.51        " 

Mean  annual  recession  of  Horseshoe  falls  between 

1842  and  1890  2.18 

Length  of  crest  line  of  American  falls  in  1842  1080 

in  1890  1060        " 

"  Horseshoe  falls 

in  1842  2260 

in  1890  3010 

Total  area  of  rock  surface  which  has  disappeared 

at  the  American  falls  between  1842  and  1890  32,900  sq.  ft 

or  .755  acres 

Total  area  of  rock  surface  which  has  disappeared 

at  Horseshoe  faljs  between  1842  and  1890  275,400  sq.  ft 

or  6.32  acres 

These  changes  are  graphically  shown  in  the  successive  crest  lines 
of  the  Horseshoe  falls,  given  in  fig.  19,  p.  81. 
Volume  of  vvater  passing  over  the  falls  each 

minute^  22,440,000  cu.  ft 

or  1,402,500,000  pounds 

or  more  than  7,000,000  tons 

Depth  of  water  in  the  channel  of  Niagara  river  below  the  falls^: 
{see  fig.  18) 

At  foot  of  Horseshoe  falls  (center)  150  to  200  feet 

Upper  Great  gorge,  from  the  falls  to  the  beginning 

of  the  Whirlpool  rapids  (from  soundings)  160  to  190 

Whirlpool  rapids  35 

Whirlpool  150    " 

Outlet  of  whirlpool  50 

Opposite  Wintergreen  flat  35 

Below  Foster's  flats  70    ** 

^Blackwell,  Am.  jour.  sci.  1844,  46  :  67. 

'Estimated  by  Gilbert.     Am.  geol.  1896,  18  :  232-33  and  elsewhere. 
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Width  of  Niagara  gorge^  (approximate): 
Opposite  the  extreme  west  end  of  Goat  island,  and 

just  in  front  of  the  Horseshoe  falls 
Opposite  the  center  of  the  American  fall 
Opposite  inclined  railway 
Between   carriage  and  railroad  bridges,  narrowest 

point  midway  between  the  two 
Just  south  of  railroad  bridges 
Gorge  of  the  whirlpool  rapids 
loo  rods  south  of  south  side  of  whirlpool 
Same  at  water  line 
Inlet  to  whirlpool 
Same  at  water  line 
Outlet  of  whirlpool 
Same  at  water  line 
South  of  Ongiara  park 

Just  south  of  Wintergreen  flat  ^ 

River  opposite  Foster's  flats  (bottom) 
Just  south  of  Foster's  flats  (top) 
North  of  Devil's  hole 
At  the  tunnel  on  the  New  York  Central  railroad 

(plate  12) 
Average  width  below  Lewiston 


1250 

feet 

1700 

<< 

1350 

it 

IOOO-I350 

it 

950 

« 

700-750 

« 

1200 

it 

850 

it 

1000 

a 

550 

it 

900 

a 

450 

it 

1300 

a 

1600 

« 

300 

(i 

1700 

hi 

100® 

4i 

1300 

2000 


•  ( 


^Chiefly  after  Taylor.     Bui.  geol.  soc.  Am.  9  :  61-65.     Top  width  is  given 
unless  otherwise  stated. 
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Chapter  I 
PHYSICAL  GEOGRAPHY  GF  THE  NIAGARA  REGION 
The  physical  geography  of  the  Niagara  region  is  of  a  relatively 

simple  type,  its  main  topographic  features  being  readily  interpreted. 

Unfortunately    no   very   satisfactory   birdseye   view   of  the  entire 


iw  or  IbB  Nlscim  region 
not  (h«  lover  iilala  ilopli 
1  Ukke  Brie.    The  hcoik 


region  can  be  obtained  from  any  of  the  elevated  points  of  the  dis- 
trict; for  the  chief  features  are  delineated  on  a  scale  too  vast  to  be 
visible  from  a  single  vantage  point.  The  best  available  spot  from 
which  a  comprehensive  view  may  be  obtained  is  the  summit  of 
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Brock'*  montancntr  which  cotnmands  the  bights  above  Qtieenscaiz. 
ofi  the  Canadian  »ide  of  the  rhrer.  Looking  nonirw^rd  0:0111  t^fs 
elevation,  the  ohsenrer  sees  an  almost  levd  plain^  cut  only  by  t&c 
winding  Uywtr  Xia^ara,  stretching  from  the  foot  of  a.  proaooncefi 
and  r>ften  precipttotss  escarpment  to  the  shores  of  Lake  Ontario^  7 
miles  away,  r>rdinarily  the  distant  northern  shore  of  the  lake  is 
not  readily  recognized  by  the  unaided  eye,  thotxgh  on  ciear  days  a 
faint  streak  of  land  may  be  seen  between  sky  and  water  on  die  <&- 
tarn  horizon.  A  good  field  glass  however  will  gex^ralEy  disclose 
the  r>pposite  shore,  and  the  much  eroded  cliffs  of  Scarborough.  Far 
beyond  these,  fully  a  hundred  miles  to  the  north  of  the  obserrer,  the 
crystalline  rocks  of  the  Laurentide  mountains  rise  from  beneath  their 
covering  of  Paleozoic  strata,  as  formerly  they  rose  aboive  the  waters 
of  the  Paleozoic  sea.  These  ancient  Canadian  highlands,  together 
with  the  Adirondack  mountains  of  Xew  York,  and  the  old  crvsta^ 
line  regions  of  the  Appalachians,  constitute  the  chief  visible  roxH 
nants  of  the  old  pre-Cambric  North  American  continent.  The 
erosion  of  these  ancient  lands  has  furnished  much  of  the  material 
from  which  lj»ed3  of  later  date  in  this  region  were  derived.  Some  of 
these  befls  may  f>e  seen  in  the  sections  cut  by  the  rivers  through 
the  deposits  in  comparatively  recent  times,  and  no  more  instruc- 
tive example  than  the  ^orge  of  the  Niagara  need  be  cited. 

In  the  hanks  of  the  lower  Niagara  gorge  may  be  seen  the  cut 
edges  of  the  red  shales  and  sandstones  of  the  Medina  group,  the  bril- 
liant color  of  which  is  in  striking  contrast  with  the  greenish  blue  of 
the  water,  anr!  the  darker  green  of  the  foliage  which  fringes  its 
borders.  The  plain  above  is  dotted  with  farms,  orchards  and  ham- 
lets, and  is  one  of  the  richest  agricultural  and  fruit  districts  of  the 
country.  In  the  foreground,  on  opposite  banks  of  the  river,  lie  the 
sister  towns  of  Queenston  and  Lewiston,  former  rival  guardians 
of  the  head  of  navigation  of  the  lower  Niagara,  but  now  for  the 
second  time  joined  by  bands  of  steel  across  the  intervening  gulf. 
Farther  down  the  stream  Niagara-on-the-Lake  and  Youngstown 
crown  respectively  the  left  and  right  bank  of  the  river.  These  four 
towns  of  the  lower  Niagara,  hold  daily  communication  by  ferry, 
steamboat  or  electric  railway;  the  last  and  the  steam  railway  keep- 
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ing  them  in  touch  with  the  cities  of  the  upper  Niagara  and  the  world 
at  large.  This  office  is  also  performed  by  the  well  appointed  steam- 
boats which  ply  the  lower  Niagara,  and  carry  passengers  across 
Lake  Ontario,  to  and  from  Toronto,  the  capital  and  metropolis  of 
the  province  of  Ontario.  As  these  steamers  enter  or  leave  the 
Niagara  river,  they  pass  Forts  Massassauga  and  Niagara  which 
stand  guard  on  opposite  shores  at  the  mouth  of  the  river.  The 
latter  fort  was  established  in  1678,  and  is  rich  in  historic  associations, 
while  the  Canadian  fort  is  the  modern  successor  of  old  Fort  George, 
which  was  destroyed  during  the  war  of  1812. 

When  the  observer  on  the  Brock  monument  turns  to  the  west 
or  to  the  east,  he  sees  the  escarpment  on  which  he  stands,  and  the 
plain  at  its  foot  stretching  in  either  direction  beyond  his  field  of 
view.  The  continuity  of  the  escarpment  is  broken  at  intervals  by 
ravines  or  gorges  which  dissect  it,  the  most  pronounced  of  these 
being  the  Niagara  gorge  in  the  immediate  foreground.  Westward 
from  Queenston  the  escarpment  is  practically  continuous  for  more 
than  3  miles,  when,  at  the  little  town  of  St  Davids,  it  is  seen  to 
recede  abruptly,  and  a  gap  over  a  mile  in  width  intervenes,  beyond 
which  it  continues  in  force,  with  only  minor  interruptions,  to  Hamil- 
ton (Ont.),  40  miles  west  of  the  Niagara  river.  The  gap  at  St 
Davids  marks  an  ancient  valley  or  gorge  cut  into  the  upland 
plateau  which  terminates  at  the  escarpment.  This  old  valley  is 
traceable  southeastward  as  far  as  the  whirlpool,  in  the  formation  of 
which  it  has  played  a  prominent  part.  It  is  filled  throughout  its 
greater  extent  by  sand  and  clay,  into  which  modern  streams  have 
cut  gullies  of  greater  or  less  magnitude. 

Beyond  St  Davids,  the  escarpment,  though  indented  by  numerous 
streams,  is  as  stated,  continuous  to  Hamilton  (Ont.).  Here  a  larger 
and  more  pronounced  interruption  occurs,  the  escarpment  being 
breached  by  a  broad  and  deep  channel,  locally  known  as  the  Dundas 
valley.  This  ancient  channel,  with  an  average  width  of  2  miles  or 
more,  is  traceable  westward  for  a  number  of  miles,  when  it  becomes 
obliterated  by  drift  deposits.  Beyond  the  breach  made  by  the  Dundas 
valley,  the  escarpment  continues  in  force,  its  direction  however  hav- 
ing changed  to  west  of  north,  or  nearly  at  right  angles  to  its  direc- 
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tion  south  of  Lake  Ontario.  The  eastern  face  of  the  Indian  penin- 
sula between  Georgian  bay  and  Lake  Huron  and  the  bold  bluff  of 
Cabot's  head  mark  the  northward  extent  of  this  escarpment,  which, 
after  an  interruption  by  a  broad  transverse  channel,  is  farther  trace- 
able in  the  northern  slope  of  the  Manitoulin  islands.  Eastward  the 
escarpment  continues  to  the  vicinity  of  Lockport,  where  its  con- 
tinuity is  interrupted  by  two  pronounced  gulfs,  through  one  of  which 
the  Erie  canal  descends  to  the  lowland  of  Lake  Ontario.  Bevond 
Lockport  the  escarpment  becomes  less  pronounced;  at  first  it  sep- 
arates into  several  minor  steps  or  terraces  and  later  it  is  replaced  by 
a  more  or  less  continuous  and  gentle  slope.  Beyond  the  Genesee 
river  it  is  no  longer  distinguishable,  the  surface  of  the  country  as- 
cending gently  and  uniformly  from  Lake  Ontario  southward. 

Turning  now  toward  the  south,  the  observer  sees  a  second  plain 
extending  from  the  edge  of  the  Niagara  escarpment  to  where  its 
continuity  is  blended  with  the  horizon.  This  plain  is  not  as  uni- 
form as  the  Ontario  plain,  which  is  fully  200  feet  below  it,  and  it  is 
sharply  divided  by  the  Niagara  gorge,  from  its  northern  edge  at  the 
escarpment  to  where,  in  the  distance,  a  cloud  of  spray  marks  the 
location  of  the  great  cataracts.  In  the  walls  of  the  gorge  can  be 
seen  the  cut  edges  of  the  strata  which  enter  into  the  structure  of 
this  higher  plain,  and  attentive  observation  will  reveal  the  fact,  that 
the  uppermost  of  these  is  a  firm-looking  limestone  bed,  which  in- 
creases perceptibly  in  thickness  toward  the  north.  This  thickening 
of  the  capping  limestone  bed,  whose  upper  surface  is  essentially 
level,  brings  out  a  fact  not  otherwise  readily  noticed,  namely  that  the 
strata  all  have  a  gentle  inclination  or  dip  to  the  south.  The  surface 
of  the  upper  plain,  aside  from  minor,  mainly  local  irregularities,  is 
essentially  level,  scarcely  rising  above  the  600  foot  contour  line. 
This  is  the  elevation,  above  the  sea,  of  the  base  of  Brock's  monu- 
ment, and  it  is  the  average  elevation  of  the  plain  in  the  vicinity  of 
Buffalo,  the  location  of  which,  20  miles  to  the  south,  is  indicated  by 
a  perpetual  cloud  of  smoke  above  the  horizon.^ 


*A  very  satisfactory  view  of  the  level  character  of  this  plain  is  obtained 
during  a  ride  by  rail  from  Niagara  Falls  to  Lockport,  and  thence  by  train 
or  electric  car  to   Buffalo. 
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For  many  miles  to  the  east  and  west  of  the  Niagara  river  the 
plain  does  not  change  perceptibly  in  elevation.  Nevertheless,  there 
is  a  gradual  eastward  descent,  till,  on  the  Genesee  river,  the  surface 
'  of  the  plain,  where  not  modified  by  superficial  deposits,  is  fully  a 
hundred  feet  lower  than  at  Niagara.  Westward  the  plain  rises 
gradually,  its  elevation  near  Hamilton  averaging  500  feet  above 
Lake  Ontario,  or  considerably  more  than  700  feet  above  the  sea. 

Owing  to  the  southward  inclination  of  the  strata  of  this  region, 
the  limestone  bed  which  forms  the  capping  rock  at  the  escarpment, 
eventually  passes  below  the  level  of  the  plain,  having  previously  in- 
creased in  thickness  to  over  200  feet.  The  disappearance  of  the 
limestone  as  a  surface  rock  occurs  near  the  northern  end  of  Grand 
island,  as  shown  by  the  accompanying  geologic  map,  and  from  this 
point  southward  the  surface  rock  is  formed  by  the  soft  gypsiferous 
and  salt-bearing  shales  of  the  Salina  group,  which  overlie  the  lime- 
stone and  in  turn  pass  below  the  higher  strata  in  Buflfalo,  where 
beds  of  limestone  again  become  the  surface  rock.  Throughout  the 
area  where  the  shales  form  the  surface  rock,  the  plain  is  deeply  ex- 
cavated on  both  sides  of  the  Niagara  river,  a  longitudinal  east  and 
west  valley,  now  largely  filled  by  surface  accumulations  of  sand  and 
gravel,  being  revealed  by  borings.  Tonawanda  creek  occupies  this 
valley  on  the  east,  though  flowing  on  drift,  considerably  above  its 
floor,  and  Chippewa  creek  occupies  it  in  part  on  the  west  of  the  Ni- 
agara river.  This  valley,  as  will  be  shown  later,  can  be  traced  west- 
ward into  Canada  and  eastward  to  where  it  joins  the  Mohawk  valley, 
with  which  it  forms  the  great  avenue  of  communication  across  the 
state  of  New  York.  The  northern  boundary  of  the  Tonawanda  and 
Chippewa  valleys  is  formed  by  a  limestone  cliff  similar  to,  though 
less  pronounced  than,  the  Niagara  escarpment.  This  cliflf,  gen- 
erally known  as  the  second  limestone  terrace  of  western  New  York 
(the  Niagara  escarpment  being  the  first),  is  formed  by  the  upper 
Siluric  limestones  (Waterlime  and  Manlius  limestone)  and  the  Onon- 
daga limestone  of  the  Devonic  series.  The  latter  is  a  very  durable 
rock  and  hence  it  forms  a  very  resistant  capping  stone.  This  es- 
carpment is  scarcely  visible  at  Black  Rock,  where  it  is  crossed  by  the 
Niagara  river,  for  here  it  is  low,  and,  in  addition,  extensive  drift 


30  NEW  YORK   STATE   MUSEUM 

accumulations  have  obliterated  its  topographic  relief.  Eastward 
and  westward  however  it  becomes  prominent.  A  drive  along  Main 
street  from  Buffalo  to  Akron  at  the  Erie  county  line  will  reveal  the 
fact  that  it  gradually  increases  in  hight  and  boldness,  till  at  the 
latter  place  it  rises  nearly  a  hundred  feet  above  the  Tonawanda  val- 
ley, which  itself  is  drift  filled  to  a  not  inconsiderable  extent.  If  we 
trace  this  escarpment  into  eastern  New  York,  we  find  it  progress- 
ively increasing  in  hight,  owing  to  the  interpolation,  between  the 
Manlius  and  Onondaga  limestones,  of  the  thick  beds  of  the  Helder- 
bergian  series,  which,  with  the  other  lower  Devonic  beds,  are 
entirely  absent  in  the  Niagara  region,  where  their  place  is  marked 
by  an  unconformity.     (See  figs.i  and  21-24) 

If  the  observer  changes  his  position  to  some  elevated  point  near 
Buffalo,  he  may  note  that  the  plain  which  extends  southward  from 
the  edge  of  the  second  escarpment,  presents  again  a  scarcely  modi- 
fied and  almost  level  surface,  which  south  of  Buffalo  gently  de- 
scends to  a  third  lowland,  that  of  Buffalo  creek  and  Lake  Erie. 
Like  the  other  lowlands,  this  one  is  carved  out  of  soft  rocks  (Mar- 
cellus  and  Hamilton  shales)  and  has  subsequently  been  filled  to 
some  extent  by  drift  deposits.  This  has  been  proved  by  borings 
which  show  that  the  bedrock  in  the  valley  of  Buffalo  creek  is  83 
feet  below  the  surface  of  Lake  Erie.^  There  are  other  excellent 
reasons  for  believing  that  the  western  end  of  this  lowland,  now  occu- 
pied by  Lake  Erie,  was  once  considerably  lower  than  at  present. 

On  the  south  the  Erie  lowland  is  defined  by  a  range  of  hills,  the 
northern  edge  of  the  great  Allegany  plateau,  which  forms  the  high- 
lands of  southern  New  York  and  northern  Pennsylvania.  There 
are  no  very  pronounced  declivities  in  the  northern  edge  of  this 
plateau  in  the  Lake  Erie  region,  owing  no  doubt  to  the  relatively 
uniform  character  of  the  rocks  composing  it,  there  being  no  re- 
sistant capping  bed  of  sufficient  magnitude  to  produce  an  escarp- 
ment. Farther  east,  however,  owing  to  the  increasing  thickness  of 
the  beds  and  their  more  resistant  character,  a  prominent  escarp- 
ment is  developed,  which  near  the  Hudson  unites  with  the  escarp- 
ment of  the  lower  series,  and  with  it  constitutes  the  prominent  Hel- 

*Pohlman.     Life  history  of  Niagara.     1888.^   p.  4. 
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derberg  range,  which  culminates  in  southeastern  New  York  in  the 
high  plateau  of  the  Catskills.  The  Allegany  plateau  is  everywhere 
much  dissected  by  streams  whose  gorges  have  made  the  scenery  of 
southern  New  York  famous. 

We  have  now  seen  that  the  topographic  features  of  the  Niagara 
district  are  arranged  in  a  series  of  six  east  and  west  extending  belts 
of  alternating  lowlands  and  terraciform  elevations.  The  lowlands 
are  the  Ontario,  Tonawanda-Chippewa,  and  Erie,  the  uplands  are 
defined  by  the  Niagara  escarpment,  the  Onondaga  escarpment  and 
the  hills  of  southern  New  York  which  constitute  the  northern  edge 
of  the  Allegany  plateau.  The  northern  boundary  of  this  belted 
country  is  formed  by  the  old  Canadian  highlands. 

We  must  now  briefly  consider  the  various  strata  of  which  the 
area  under  consideration  is  constructed,  their  origin,  and  the  man- 
ner in  which  the  topographic  features  of  this  region  were  produced. 
A  brief  review  of  the  table  of  Paleozoic  strata,  given  on  pages  20 
and  21,  will  be  helpful  to  an  understanding  of  the  succeeding  pages. 

Development  of  the  Paleozoic  coastal  plain 

* 

The  Laurentian  old-land  is  composed  of  rocks  older  than  the 
Cambric  period  of  the  earth's  history.  These  are  largely  of  igneous 
origin,  and  such  as  were  originally  sediments  have  generally  suf- 
fered much  alteration  through  heat,  pressure  and  other  causes,  and 
in  most  cases  have  assumed  a  more  or  less  crystalline  character. 
Though  many  of  these  pre-Cambric  rocks  may  show  apparent 
stratification,  the  present  attitude  of  the  beds  does  not  often  bear 
a  close  relation  to  their  original  condition.  Indeed,  these  ancient 
rocks  are  generally  much  disturbed,  their  beds  folded  and  flexed, 
and  their  laminae  much  contorted.  Nor  do  the  layers  of  the  pre- 
Cambric  rocks  bear  any  normal  relation  to  those  of  later  date,  the 
two  series  being  wholly  discordant  with  each  other.  The  older  beds 
are  much  worn,  vast  portions  of  the  ancient  folds  having  been  swept 
away  by  erosion,  and  on  the  truncated  edges  of  the  remaining  por- 
tions the  newer  strata  were  deposited  in  an  essentially  horizontal 
position.  This  unconformity  of  relation  between  the  newer  and 
older  strata  is  a  marked  feature  wherever  the  two  series  are  ex- 
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hibited  in  contact  with  each  other.  Generally  the  older  rocks  have 
been  worn  down  to  an  undulating  plain  (or  peneplain),  and  the 
succeeding  beds  made  from  the  fragments  which  were  worn  from 
the  old  land. 

In  the  area  under  consideration,  the  ancient  erosion  surface  of 
pre-Cambric  rocks  was  overspread  by  a  deposit  of  sand  and  occas- 
ionally gravel,  which  commonly  possesses  characteristics  pointing 
to  a  very  local  origin.  Thus  the  pebbles  found  in  the  lowest  layers 
of  the  covering  sands,  i.  e.  the  Potsdam  sandstone,  are  sometimes 
of  the  same  lithic  character  as  the  crystalline  rocks  near  by. 
The  Potsdam  sandstone  is  a  shallow-water  rock,  and  during  its 
accumulation  a  progressive  subsidence  of  the  sea  floor  took  place, 
thus  allowing  the  deposition  of  beds  of  considerable  thickness. 
This  subsidence  brought  with  it  a  northward  migration  of  the  shore 
line  of  the  sea,  so  that  the  region  of  the  former  coast  line  gradually 
became  more  remote  from  the  shore.  As  a  consequence,  land- 
derived  material  became  less  abundant  in  this  off-shore  district, 
being  deposited  mainly  along  the  new  coast  line,  while  farther  out 
to  sea  calcareous  deposits,  resulting  in  part  from  the  shells  of  organ- 
Isms,  became  relatively  more  abundant  A  profile  through  the 
strata  of  this  region,  such  as  would  be  obtained  in  a  well  or  shaft 
sunk  to  the  crystalline  floor,  would  show,  a  progressive  decrease  in 
the  land-derived,  or  terrigenous  material  from  the  Potsdam  sand- 
stone upward  to  the  top  of  the  Trenton  limestone,  and  a  correspond- 
ingly progressive  increase  in  the  amount  of  calcareous  matter. 
This  indicates  a  sustained  subsidence  of  the  sea  floor,  and  hence  a 
migration  of  the  shore  witli  its  attendant  terrigenous  deposit.  It 
will  also  be  seen  that  the  lithic  character  of  any  particular  formation 
is  not  the  same  throughout  its  extent,  but  that  the  local  characteris- 
tics, or  fades,  show  considerable  variation.  Close  to  the  shore  each 
formation  would  present  a  terrigenous  character,  i.  e.  would  show 
gravelly,  sandy  or  clayey  facies,  while  away  from  shore  each  forma- 
tion would  pass  into  its  calcareous  facies,  which  would  increase  in 
purity  with  the  increase  in  distance  from  the  source  of  supply  of 
terrigenous  sediment.  Thus  the  Potsdam  formation  has  calcareous 
as  well  as  sandy  facies,  with  facies  of  intermediate  type  connecting 
them. 
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The  Utica  shales  and  the  arenaceous  Lorraine  shales  which  fol- 
low on  the  Trenton  limestones  show  a  return  of  land-derived  de- 
posits due  probably  to  a  shoaling  of  the  water.  This  may  have  been 
caused  by  an  upward  movement  of  the  sea  bottom  or  by  a  partial 
withdrawal  of  the  water  into  deepening  oceanic  basins.  Some 
abrupt  change  is  indicated  by  the  sudden  transition  from  limestone 
to  black  shale.  Another  abrupt  change  occurred  at  the  close  of  the 
Ordovicic  era,  as  indicated  by  the  marked  contrast  between  the 
Lorraine  shales  and  the  Oneida  and  Medina  beds  which  immediately 
succeed  them. 

The  Siluric  deposits  of  this  region  began  as  shallow  water  accumu- 
lations, the  lowest  bed  being  the  Oswego  sandstone,  which  farther 
east,  is  replaced  by  the  conglomerates  of  Oneida  county  and  the 
Shawangunk  range.  The  marls  and  shales  of  the  Medina  series 
succeed  these  sandstones  with  an  aggregate  thickness  exceeding 
iioo  feet.  A  heavy  stratum  of  gray  quartzose  sandstone,  varying 
in  thickness  up  to  25  or  30  feet,  separates,  in  the  Niagara  region, 
the  lower  from  the  upper  Medina  shales  and  sandstones,  which  have 
an  approximate  thickness  of  100  feet.  The  Clinton  shales  and 
heavy  limestones  follow  on  the  Medina,  with  a  thickness  averaging 
30  feet.  The  Rochester  shales,  with  a  thickness  of  60  to  70  feet, 
follow  the  Clinton  limestones  and  are  in  turn  succeeded  by  the  Lock- 
port  limestone,  whose  average  thickness,  obtained  from  well  records, 
approximates  250  feet  in  this  region.  The  Salina  shales  succeeding 
the  Niagara  beds  (Rochester  shales  and  Lockport  limestone)  have 
an  aggregate  thickness  of  less  than  400  feet,  and  are  followed  by  the 
Waterlime  and  the  Manlius  limestone,  the  former  averaging  50  feet 
in  thickness,  the  latter  from  7  to  8  feet.  The  lowest  Devonic  beds 
are  absent  in  this  region,  the  Onondaga  limestone  resting  directly 
on  the  Manlius  beds,  there  being,  as  before  noted,  an  important 
though  not  very  pronounced  unconformity  between  the  two.  A 
glance  at  the  geologic  map  of  this  region  will  reveal  the  fact  that  the 
lower  strata  rise  from  under  the  covering  newer  beds  on  the  north, 
and  occupy  a  belt  of  country  of  greater  or  less  width  according  to 
the  thickness  of  the  beds.  Where  they  come  to  an  end,  the  next  lower 
beds  make  their  appearance.     The  discontinuation  of  the  higher 
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beds  northward  is  due  to  a  thinning  out  of  the  exposed  p>ortion  of 
the  strata,  as  can  be  readily  seen  in  the  Lockport  limestone  bed, 
which  is  less  than  30  feet  thick  at  Lewiston,  but  more  than  80  feet 
at  the  falls,  increasing  in  thickness  southward  to  250  feet  or  more. 
Where,  however,  the  strata  are  not  exposed  on  the  surface,  i.  e. 
where  they  are  only  shown  in  sections  under  cover  of  the  overlying 
rock,  no  such  thinning  is  seen.  This  may  be  observed  in  the  case 
of  the  Qinton  beds  and  the  upper  Medina  sandstones.  In  some 
cases  these  beds  are  seen  to  even  thin  southward,  as  proved  by  bor- 
ings. The  thinning  of  these  strata  does  not,  as  is  often  assumed, 
mark  the  original  thinning  of  the  beds  toward  the  shore  on  the 
north,  but  is  evidently  due  to  erosion.  A  brief  resume  of  the  origin 
of  the  various  strata  will  make  this  clear. 

The  Medina  sandstone  is  an  ancient  shore  and  shallow  water  de- 
posit, as  will  be  more  fully  pointed  out  in  chapter  3.  The 
sands  and  gravels,  which  with  some  finer  muds,  make  up  this 
rock,  are  all  derived  from  some  preexisting  land.  The  only 
source  of  supply  was  the  old  Laurentian  land  on  the  north 
and  the  Appalachian  old-land  on  the  south.  It  is  true  that, 
owing  to  the  elevation  at  the  beginning  of  Siluric  time,  some 
of  the  pre-Siluric  stratified  rocks  may  have  been  raised  above  the 
sealevel  and  added  to  the  old-land,  and  that  part  of  the  Medina 
sands  may  have  been  derived  from  these.  Even  then  the  largest 
amount  of  detritus  was  probably  derived  from  the  crystalline  old- 
lands,  the  progressive  accumulation  of  1200  feet  of  Medina  rock 
marking  a  corresponding  subsidence  and  a  concomitant  encroach- 
ment of  the  seashore  of  the  Medina  sea  on  the  old-land.  Thus  the 
Medina  deposits  gradually  overlapped  the  Ordovicic  and  Cam- 
bric deposits  and  probably  eventually  came  to  rest  entirely  on  the 
crystalline  pre-Cambric  rocks.  Continued  subsidence,  at  least  in 
the  Niagara  region,  produced  the  purification  of  the  water,  so  that 
eventually  the  limestones  of  the  Clinton  epoch  could  be  formed  in  a 
region  remote  from  that  in  which  terrigenous  material  was  ac- 
cumulating. This  was  likewise  true  of  the  Lockport  limestone, 
which  was  deposited  after  an  interval,  during  which  the  calcareous 
shales    separating   the   two   limestone   series   accumulated.     While 
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these  deposits,  particularly  the  limestones,  point  to  a  considerable 
distance  from  the  shore  line,  we  are  by  no  means  at  liberty  to  as- 
sume that  no  shore  formations  accumulated  during  this  period.  In 
fact,  it  would  be  difficult  to  understand  the  non-accumulation  of  ter- 
rigenous material  along  the  shores  of  any  land  during  any  period  of 
the  earth's  history  unless  such  land  was  without  even  moderate 
relief.  As  will  be  shown  in  chapter  3  there  are  reasons  for  suppos- 
ing that  a  considerable  land  barrier  existed  in  the  north  as  well 
as  the  east  and  southeast,  and  thus  we  may  assume  that  shore  de- 
posits of  terrigenous  material  were  formed  while  the  limestones  were 
accumulating  in  the  clearer  waters.  That  the  shores  of  this  period 
did  not  consist  of  Medina  sandstone  is  indicated  by  the  absence  of 
any  such  material  in  the  shales  of  either  the  Clinton  or  Niagara 
series.  It  is  highly  probable  that  the  shore  was  still  formed  by  the 
old  crystalline  highlands,  and  that  the  accumulating  Clinton  and 
Niagara  sediments  overlapped  and  completely  buried  the  Medina 
beds.  The  limestones  are  chiefly  fragmental  in  origin,  being  com- 
posed of  calcareous  and  magnesian  sands.  These,  as  will  be  shown 
later,  were  largely  derived  from  the  destruction  of  coral  reefs  and 
shells  growing  in  the  immediate  neighborhood.  They  indicate  shal- 
low water,  a  conclusion  emphasized  by  the  occurrence  of  well 
marked  cross-bedding  structure  in  some  of  the  beds  of  limestone. 
We  may  assume  a  gradual  passage  from  pure  calcareous  beds  to 

beds  consisting  more  and  more  of  terrigenous  detritus  as  we  ap- 
proach the  old  shore  line,  where  quartz  sands  probably  constituted 
the  chief  material  of  the  deposits. 

We  may  obtain  an  approximate  indication  of  the  former  extent 
of  these  strata  if  an  attempt  be  made  to  restore  the  portions  which 
must  have  been  removed  by  erosion.  We  may  consider  the  Clinton 
and  Niagara  as  a  unit,  assuming  that  near  the  old  shore  their  beds 
were  practicably  indistinguishable.  The  average  dip  of  the  strata 
of  this  region  is  25  feet  to  the  mile  (a  moderate  estimate,  as  the  dip 
ranges  up  to  40  feet),  and  the  base  of  the  Clinton-Niagara  is  ap- 
proximately 400  feet  above  sea  level.  Continuing  this  dip  north- 
ward for  a  hundred  miles  to  where  the  present  borders  of  the  old- 
land  are  exposed,  the  base  of  this  group  would  have  risen  2900  feet 
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above  the  sea,  an  elevation  sufficient  to  overtop  the  highest  peak  of 
the  present  Laurentides ;  for,  according  to  Logan,  **  in  the  country 
between  the  Ottawa  and  Lake  Huron  the  highest  summits  do  not 
appear  to  exceed  1500  or  1700  feet,  though  one  .  .  .  probably 
attains  2300  feet  *\^  We  assume  of  course  with  good  reason  that 
the  Laurentides  at  that  period  were  much  higher  than  now,  for  they 
must  have  suffered  enormous  erosion  during  the  long  interval  since 
the  close  of  Siluric  time.^ 

Since  the  deposition  of  these  Siluric  strata  the  region  under  con- 
sideration has  suffered  an  enormous  amount  of  denudation,  having 
been  brought  to  the  condition  of  a  low  nearly  level  tract  or  pene- 
plain, but  little  above  sea  level,  not  once,  but  probably  a  number 
of  times,  separated  by  periods  of  elevation  and  at  least  one  of  sub- 

^Logan.     Geol.  Canada.     1863.     p.  5. 

'The  Niagara  beds  of  Lake  Temiscaming,  in  the  great  pre-Cambric  area 
of  Canada  and  150  miles  distant  from  the  nearest  beds  of  the  same  age, 
are  of  interest  in  this  connection.  They  occupy  an  area  about  joo  miles 
due  north  of  Lewiston  and  on  the  north  side  of  the  present  Laurentide 
chain.  According  to  Logan  they  do  not  properly  belong  to  the  former 
extension  of  the  Niagara  beds  of  t'le  region  under  consideration,  but  rather 
to  the  Hudson  bay  area  on  the  north.  They  are  of  interest  however  as 
showing  the  great  former  extent  of  these  formations.  They  lie  uncon- 
formabiy  on  the  pre-Cambric  rocks,  and  the  basal  members  are  generally 
sandstones  and  often  conglomerates  **  containing  large  pebbles,  fragments, 
and  frequently  huge  boulders  of  the  subjacent  rock  "  (Logan,  p.  335).  The 
thickness  of  the  formation  here  is  estimated  at  between  300  and  500  feet. 
The  Ordovicic  and  Cambric  strata  are  absent,  showing  a  progressive 
encroachment  of  the  sea  on  the  old-land,  and  a  consequent  overlapping 
of  the  strata.  Outliers  of  earlier  strata  are  found  in  more  southern  por- 
tions of  Canada,  resting  on  the  pre-Cambric  surface,  and  many  of  these 
indicate  a  progressive  overlapping  of  later  over  earlier  beds.  Lawson 
holds  that  this  indicates,  that  most  of  the  Canadian  old-land  was  covered 
by  the  early  Paleozoic  strata,  and  that  erosion  since  Paleozoic  time  has 
resulted  in  simply  removing  these  overlying  rocks.  (Bui.  geol.  soc.  Am. 
I  :  169  et  se(i.)  He  holds  that  comparatively  little  erosion  of  the  old-land 
has  occurred  since  Paleozoic  time,  the  present  surface  being  essentially 
pre-Cambric  and  only  revealed  by  stripping  of  the  overlying  rocks.  It  is 
not  improbable  however  that  some  of  these  distant  outliers  may  have  been 
preserved  during  the  extensive  denudation  of  the  old-land,  by  having  been 
faulted  down  previously  in  a  manner  well  known  to  have  occurred  in  the 
Scandinavian  old-lands,  a  solution  suggested  to  me  by  my  friend,  A.  W.  G. 
Wilson,  of  Harvard  university. 
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sidence.  The  present  surface  of  the  Niagara  plateau  is  therefore 
not  to  be  considered  as  identical  with  the  old  surface  of  deposition, 
but  as  due  to  prolonged  peneplanation,  or  erosion  to  near  sealevel, 
completed  probably  toward  the  close  of  Mesozoic  or  the  beginning 
of  Cenozoic  time.  The  following  diagram  (fig.  3)  will  illustrate  the 
relation  between  the  strata  and  the  surface  of  the  land  at  i)  the  close 
of  Siluric  time,  2)  late  Mesozoic  or  early  Cenozoic  time,  after  the 
completion  of  the  last  cycle  of  erosion  and  the  reduction  of  the  land 
to  peneplain  condition,  and  3)  the  present  surface. 


Fig.  a  DUgnm  at  anclcat  Pkleofole  eo«i 
lUc  uid  the  pns*m  luiA  mrfacfl-    Tbe  ni 

Between  the  close  of  the  Siluric  and  beginning  of  Mesozoic  time 
a  long  period  intervened,  during  which  this  region  was  at  first  a 
land  surface,  suffering  considerable  erosion,  but  later  was  resub- 
merged,  and  covered  with  extensive  deposits  of  Devonic  limestones, 
shales  and  sandstones.  The  final  emergence  took  place  at  the  close 
of  Paleozoic  time,  the  succeeding  Mesozoic  time  being  in  this  region 
probably  an  uninterrupted  period  of  erosion,  during  which  the  land 
suffered  the  combined  attacks  of  the  atmosphere  and  of  running 
water. 

Development  of  the  drainage  featnrei 

The  water  which  falls  as  rain  or  snow  on  the  land  either  evapor- 
ates, runs  off  on  the  surface,  or  sinks  into  the  ground,  where  it  con- 
stitutes the  ground  water.  That  which  evaporates,  accomplishes  lit- 
tle or  no  direct  geologic  work,  but  both  the  surface  and  under- 
ground waters  are  important  geologic  agents.  If  the  surface  on 
which  the  water  falls  is  a  perfectly  smooth  but  inclined  plain,  the 
water  will  run  off  in  the  form  of  a  thin  sheet.     A  perfectly  smooth 
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land  surface  is  however  unknown,  and  the  run-off  of  the  surface 
waters  is  always  concentrated  along  certain  lowest  lines,  thus  con- 
stituting brooks,  streams  and  rivers.  While  there  may  be  numer- 
ous drainage  lines  of  this  type,  they  generally  unite  into  a  few  mas- 
ter streams,  the  direction  of  whose  flow  is  down  the  inclination 
of  the  surface  of  the  land.  Such  streams  are  known  as  consequent 
streams,  their  direction  of  flow  being  consequent  on  the  original 
slope  of  the  surface. 

When  the  strata  of  the  Niagara  region  became  a  part  of  the  dry 
land,  from  the  relative  lowering  of  the  water  level  (which  may  have 
been  due  to  rise  of  the  land  or  to  drawing  off  of  water  by  the  deepen- 
ing of  the  oceanic  basins),  they  formed  a  broad,  essentially 
monotonous  belt  of  country  fringing  the  old-land  on  the  north,  i.  e. 
a  marginal  coastal  plain.  The  strata  of  this  plain  had  a  gentle 
southward  inclination,  a  feature  shared  by  the  surface  of  the  plain. 
Consequent  streams  quickly  made  their  appearance  on  this  plain, 
a  number  of  them  probably  coming  into  existence  almost  simul- 
taneously and  running  essentially  parallel  from  the  old-land,  across 
the  new  coastal  plain  into  the  sea.  These  streams  soon  cut  down 
into  the  coastal  plain,  carving  channels  for  themselves  and  thus  es- 
tablishing definite  lines  of  drainage.  As  the  streams  at  first  con- 
sisted cnliroly  of  the  run-off  of  the  moisture  which  fell  on  the  plain 
and  in  the  higher  old-land  portion,  it  is  evident  that,  unless  the 
rainfall  was  continuous,  or  unless  extensive  snow  fields  were  present 
to  supply  water,  these  young  streams  must  have  fluctuated  greatly 
in  volume  of  water,  and  at  intervals  become  entirely  dry.  This  con- 
dition continued  till  the  vallevs,  cut  bv  these  streams  of  run-off 
water,  had  heconio  sufficiently  deep  to  reach  the  level  of  the  under- 
ground water,  when  the  supply,  augmented  by  springs,  became 
nuicli  more  constant.  Thus  in  course  of  time  large  valleys,  supplied 
with  largo  rivers,  came  into  existence.  Meanwhile  the  sides  of  the 
river  valleys  were  attacked  by  the  atmosphere,  and  degradation  of 
the  cliffs  cut  by  the  stream  resulted. 

As  long  as  a  river  is  narrow  and  vigorously  undercuts  its  banks, 
the  latter  will  bo  stoop,  and  the  rivor  channel  will  have  the  character 
of  a  gorge.    This  generally  continues  as  long  as  the  river  is  cutting 


Americnn  anil  Luna  Falls  from  below,  with  limestone  fragmentH  I: 
from    the    cllIT   above    iCopyright    by    I'ndcnvooil    &    Underwood, 
York) 
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downward,  i.  e.  till  the  grade  of  the  river  bottom  is  a  very  gentle 
one,  when  lateral  swinging  widens  the  gorge  by  undercutting  the 
banks,  and  atmospheric  degradation  quickly  destroys  the  steep  cliffs 
which  the  river  does  not  keep  perpendicular. 

During  the  process  of  drainage  development,  numerous  side 
streams  come  into  existence,  which  join  the  main  stream  as  branches. 
These  begin  as  gullies  formed  by  the  rainwater  running  over  the 
sides  of  the  banks  into  the  main  stream.  A  slight  depression  in  the 
surface,  or  a  difference  in  the  character  of  the  material  composing 
the  banks,  may  determine  the  location  of  such  a  gully,  but, 
once  determined,  it  will  become  the  cause  of  its  own  farther 
growth.  For  the  existence  of  this  gully  will  determine  the 
direction  of  flow  of  succeeding  surface  waters,  and  so  in  the 
course  of  time  the  gully  will  become  longer  and  longer  by 
headward  gnawing,  till  finally  a  channel  of  considerable  magni- 
tude is  produced.  Streams  of  this  type  are  known  as  subsequent 
streams,  and  they  very  generally  have  a  direction  varying  from  a 
moderately  acute  to  nearly  a  right  angle  with  reference  to  the  main 
or  consequent  stream. 

As  the  dissection  of  the  Niagara  coastal  plain  continued,  the  higher 
portions  of  the  strata,  i.  e.  those  nearer  the  old-land,  were  slowly  re- 
moved, and  the  beds  lying  beneath  these  were  thus  exposed.  The 
latter  strata  were  generally  of  a  more  destructible  character  than 
the  overlying  ones,  and  on  this  account  great  lowlands,  parallel 
to  the  old  shore  line,  or  the  line  of  strike  of  the  strata,  were  worn 
in  them  by  subsequent  streams.  The  more  resistant  beds, 
meanwhile,  favored  the  formation  of  more  or  less  prominent  cliffs 
or  escarpments  which  faced  the  lowlands,  and  being  undermined 
slowly  retreated  southward,  thus  increasing  the  width  of  the  low- 
lands. These  features  are  today  repeated  in  the  Niagara  escarp- 
ment which  faces  the  Ontario  and  Georgian  bay  lowlands,  and  the 
escarpments  formed  by  the  outcrops  of  the  Ordovicic  limestones 
farther  north.  The  diagram,  fig.  4,  illustrates  the  probable  con- 
dition during  early  Mesozoic  time.  The  great  master  consequent 
streams  indicated  are:  the  Saginaw,  the  Dundas  and  the  Genesee, 
flowing  from  the  old-land  on  the  northeast,  southward  or  southwest- 


40  NEW  YORK  STATE   MUSEUM 

ward  into  the  Mesozoic  interior  sea.  There  were  probably  other 
consequent  rivers,  whose  location  may  be  in  part  indicated  by  some 
of  the  valleys  now  occupied  by  the  Finger  lakes  of  New  York. 
Subsequent  streams,  flowing  along  the  strike  of  the  beds  and  capa- 
ble of  accomplishing  much  erosion  by  undermining  the  resistant 
capping  beds  of  the  escarpments,  continued  to  widen  the  longi- 
tudinal (i.  e.  eastwest)  lowland  areas,  while  the  transverse  valleys  of 
the  consequent  streams  remained  relatively  narrow. 

The  topographic  relief  feature  produced  by  this  normal  develop- 
ment of  drainage  on  a  young  coastal  plain  consisting  of  alternating 
harder  and  softer  strata,  has  been  named  a  **  cuesta  ",^  and  may  be 
briefly  defined  as  an  upland  belt  of  slightly  inclined  coastal  plain 
strata,  with  a  surface  gently  sloping  toward  the  newer  shore,  and 
a  steep  escarpment,  or  inface,  fronting  a  low  belt,  or  inner  low- 
land ^  which  separates  the  cuesta  from  the  old-land  upon  which  its 
strata  formerly  lapped.  The  existence  of  the  cuesta  form  is  usually 
due  to  a  more  or  less  resistant  stratum  overlying  a  less  resistant 
one,  as,  for  example,  the  limestones  overlying  the  upper  Medina 
shales.  The  inface  of  the  cuesta  is  continually  pushed  back  by  the 
undermining  subsequent  streams,  aided  by  atmospheric  attack,  and 
thus  the  belt  of  low  country,  lying  between  the  cuesta  and  the  old- 
land,  is  continually  widened,  while  during  the  same  time  the  valley 
of  the  transverse  consequent  stream  which  carries  out  the  drainage 
increases  comparatively  little  in  width.  It  must  be  remembered 
however  that  the  lowland  can  never  be  deepened  below  the  depth 
of  the  valley  of  the  consequent  stream  which  carries  its  waters 
through  the  breach  in  the  cuesta. 

While  the  main  drainage  of  this  region  was  undoubtedly  south- 
westward  by  consequent  streams,  which  flowed  through  the  cuesta 
in  gorges,  and  by  subsequent  streams  flowing  into  the  former,  and 
occupying  the  inner  lowlands,  short  streams,  flowing  toward  the 
old-land,  down  the  inface  of  the  cuesta,  were  probably  not  uncom- 
mon.    These  streams  began  to  gnaw  gullies  back  from  the  inface 

^  Davis,  W.  M.  Science.  1897.  New  series.  5:362;  also  Textbook  of 
physical  geography.  1899.  p.  133.  Pronounced  kwesta.  a  word  of  Spanish 
origin  "  used  in  New  Mexico  for  low  ridges  of  steep  descent  on  one  side  and 
gentle  slope  on  the  other  ". 
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of  the  cuesta,  and  ultimately  prolonged  these  gullies  into  gorges, 
and  carried  the  drainage  into  the  subsequent  streams.  Streams  of 
this  type,  which  have  their  representatives  in  all  coastal  plain 
regions,  have  been  called  obsequciit  streams,'  their  direction  of  flow 
being  opposite  to  that  of  the  consequent  streams.  The  following 
diagram  (fig.  4)  illustrates  this  type  of  a  stream  and  its  relation  to  the 
subsequent  and  consequent  streams.  To  this  type  of  stream  belongs 
the  ancient  St  Davids  gorge,  as  will  be  shown  more  fully  in  subse- 
quent pages. 


Fig.  1  I>lafrMB  at  »  porUon  of  ■  dliucud  «>uUl  pUla,  ibowliis  old-la 


If  we  assume  that  during  the  greater  part  of  the  Mesozoic  era, 
the  land  in  this  region  remained  in  a  constant  relation  to  the  sea- 
level,  it  becomes  apparent  that  the  southward  retreating  infaces  of 
the  cuestas  formed  by  the  resistant  members  of  the  Paleozoic  rocks, 
became  lower  and  lower,  as  the  southward  inclination  of  the  strata 
carried  the  resistant  beds  nearer  and  nearer  to  sealevel.  Eventually 
the  escarpment  character  of  the  infaces  must  have  become  obsolete, 
from  the  disappearance,  beneath  the  erosion  level,  of  the  weaker 
lower  strata,  which  permitted  the  undermining  of  the  capping  beds. 
When  this  \)ccurred,  the  capping  strata  alone  continued  ex- 
posed to  the  action  of  the  atmosphere,  and,  from  a  cliff  char- 
acter, their  exposed  ends  were  planed  off  to  a  wedge  shape,  thin- 

'W.  M.  Davis 
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ning  northward  at  a  rate  proportional  to  the  dip  of  the  beds.  The 
uhimate  result  of  all  this  erosion  was  the  reduction  of  the  land  to  a 
low  peneplain,  which  did  not  rise  much  above  the  sealevel.  Por- 
tions of  this  peneplain  are  today  preserved  in  a  scarcely  altered  con- 
dition, in  the  Niagara  upland,  the  region  about  BuflFalo  and  other 
localities.  The  slight  change  which  these  regions  have  subse- 
quently undergone  leads  to  the  supposition  that  the  peneplain  was 
completed  in  comparatively  recent  geologic  time,  possibly  at  the 
beginning  of  the  Tertiary  era,  or  even  more  recently.  This  is  also 
shown  by  the  comparative  narrowness  of  the  valleys  cut  into  the 
peneplain  surface  in  preglacial  times.  The  present  altitude  of  this 
peneplain  in  the  vicinity  of  the  Niagara  river  is  approximately  600 
feet  above  sealevel,  while  southward  it  rises.  There  is  however 
good  presumptive  evidence,  some  of  which  will  be  detailed  later, 
that,  during  a  period  preceding  the  glacial  epoch,  the  land  in  the 
north  stood  much  higher  than  at  present,  so  that  the  slope  of  the 
surface  was  southward.  An  accentuation  of  slope  would  cause  a 
rejuvenation  of  the  consequent  streams,  which,  in  the  later  stages 
of  peneplanation,  had  practically  ceased  their  work  of  erosion  on  ac- 
count of  the  low  gradient  of  the  land.  As  a  result  of  the  renewal 
of  erosive  activity  the  early  Mesozoic  topography  was  in  a  large 
measure  restored,  but  the  inface  of  the  Niagara  cuesta,  the  top  of 
which  is  now  found  in  the  Niagara  escarpment,  occupied  in  the  re- 
stored topography  a  position  considerably  farther  to  the  south  than 
that  characteristic  of  early  Mesozoic  time. 

We  may  now  examine  more  in  detail  the  channels  of  the  conse- 
quent streams  which  dissected  this  ancient  coastal  plain,  and  the  ex- 
tent of  the  inner  lowlands  drained  by  the  subsequent  streams  tribu- 
tary to  them. 

Dundas  valley.  The  Dundas  valley  appears  to  have  been  the  out- 
let for  the  master  consequent  stream  of  this  region,  the  Dundas 
river.  This  valley,  as  before  noted,  breaches  the  escarpment  at 
Hamilton  (Ont.),  near  the  extreme  western  end  of  Lake  Ontario. 
The  valley  has  been  carefully  described  by  Spencer,  who  considered 
it  the  pathway  of  the  preglacial  outlet  of  Lake  Erie  into  Lake  On- 
tario, the  drainage  of  the  Erie  valley  being  in  his  opinion  by  a 
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river  which  followed  the  present  course  of  the  Grand  river, 
above  Cayuga,  past  Seneca  and  Ancaster  into  the  western  end 
of  the  Ontario  valley.  It  is  extremely  doubtful  that  such  a 
stream  ever  existed,  certainly  it  is  highly  improbable  that  the 
Dundas  valley  owes  its  existence  to  any  stream  which  flowed 
eastward  or  toward  the  old-land,  for  it  is  altogether  too  broad, 
and  continues  too  uniformly  to  permit  its  being  regarded  as  the  val- 
ley of  an  obsequent  stream.  Moreover,  its  peculiar  position  at  the 
elbow  of  the  escarpment  is  most  suggestive  of  a  consequent  origin, 
for  we  would  expect  the  face  of  the  cuesta  to  make  a  reentrant  where 
the  master  stream  gathers  its  converging  tributaries  and  flows  out 
through  a  great  breach  in  the  cuesta. 

The  Dundas  valley  is  5  miles  wide  at  Hamilton  but  rapidly  de- 
creases in  width  to  2  or  2^  miles  at  the  top,  where  the  limestone 
forms  decidedly  sharp  summit  angles  (Spencer).  Its  northern  wall 
has  been  traced  westward  for  6  miles  to  Copetown,  and  its  southern 
for  3i  miles  to  Ancaster.  Beyond  these  points  the  valley  is  filled 
with  drift  which  has  been  much  dissected  by  modern  streams.  The 
axis  of  the  gorge  is  about  n  70°  e,  and  the  glacial  scratches  observed 
on  the  rock  surfaces  at  its  summit,  with  few  exceptions,  make  angles 
of  30°  or  more  with  it  (Spencer). 

At  Hamilton  the  bedrock  was  found  to  be  absent  to  a  depth  of 
227  feet  below  the  surface  of  Lake  Ontario.  The  well  from  which 
this  record  was  obtained  is  about  i  mile  distant  from  the  southern 
side  of  the  Dundas  valley,  which  is  here  5  miles  wide.  The  total 
known  depth  of  the  canyon  is,  according  to  Spencer,  743  feet,  but 
he  calculates  that  it  reaches  1000  feet  near  the  center.^  Along  the 
northern  shore  of  Lake  Erie  well  records  have  shown  the  absence 
of  drift  to  a  considerable  depth.  Thus,  according  to  Spencer,  at 
Vienna,  100  miles  due  west  of  Buffalo,  the  drift  is  absent  to  a  depth 
of  200  feet  below  the  surface  of  Lake  Erie,  while  at  Port  Stanley, 
20  miles  farther  west,  it  is  absent  to  a  depth  of  150  feet  below  the 
lake.  At  Detroit  the  drift  is  130  feet  deep.  At  St  Marys  on  the 
northwest  and  Tilsonburg  on  the  southeast  of  a  line  connecting 

*  Spencer.     Pa.  geol.  sur.  Q  4.     p.  384-85. 
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Port  Stanley  with  Dundas,  Devonic  limestones  occur  at  a  consider- 
able elevation  above  Lake  Erie  (Spencer).  Hence  the  southwest- 
ward  continuation  of  the  Dundas  channel  must  be  placed  between 


'Tliesc  maps  are  intended  merely  to  illustrate  llie  kind  of  drainage,  which  il 
is  believed  existed  in  preglacial  limes  in  the  Laurcntian  region.  The  ancient 
conse<iuent  streams  are  probably  correctly  located;  yet  it  must  be  stated 
that  the  region  between  Hamilton  and  Port  Stanley  has  not  been  sufficiently 
explored  to  make  the  course  indicated  certain.  These  consequents  may  have 
had  a  more  indirect  course,  for  if  the  country  was  worn  down  to  peneplain 
condition,  as  appears  to  have  been  the  case,  these  streams  may  have  learned 
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these  two  points.  On  the  southern  shore  of  Lake  Erie  borings 
have  revealed  numerous  deep  channels.  Thus  the  bottom  of  the 
ancient  channel  of  the  Cuyahoga  river  is  reached,  according  to 


to  meander  on  this  surface,  the  meandering  course  being  retained  on  re 
elevation.  The  depth  o(  the  bed  rock  at  Port  Stanley  and  Vienna,  however 
suggests  that  a  direct  channel  exists  as  shown  on  the  map.  The  principal 
subsequents  are  probably  located  with  approximate  correctness,  but  the 
smaller  branches  are  added  without  attempt  at  correctness.  They  were 
probably  much  more  numerous  than  here  shown. 
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Upham,^  at  a  depth  of  more  than  400  feet  below  Lake  Erie.  Whether 
this  marks  the  former  southward  continuation  of  the  preglacial 
Dundas  river  or  whether  that  river  turned  more  to  the  west,  follow- 
ing in  general  the  course  of  the  present  Maumee,  must  for  the  pres- 
ent remain  unsettled.  The  Dundas  undoubtedly  became  eventually 
tributary  to  the  Mississippi. 

Preglacial  Saginaw  river.  The  existence  of  an  ancient  river, 
flowing  southwestward  from  the  Canadian  old-land  across  the  valley 
of  Lake  Huron  and  the  lower  peninsula  of  Michigan,  and  finally 
becoming  tributary  to  the  ancient  Mississippi,  is  indicated  by  the 
present  character  of  the  topography  of  that  region.  The  Niagara 
cuesta  is  breached  by  a  deep  channel  which  now  connects  Georgian 
bay  with  Lake  Huron,  and  which,  north  of  Cove  island,  an  outlier 
from  the  Indian  peninsula,  has  been  sounded  to  a  depth  of  over  300 
feet.  This  channel  is  in  direct  line  with  that  of  Saginaw  bay,  and, 
though  this  latter  is  at  present  very  shallow,  borings  at  Bay  City 
show  an  absence  of  rock  to  a  depth  of  at  least  200  feet  below  the 
surface  of  the  bay.  At  Alma  (Mich.)  the  rock  was  shown  to  be 
absent  to  a  depth  of  350  feet  below  Lake  Huron  (Spencer);  and, 
as  this  locality  lies  to  the  southwest  of  Saginaw  bay  and  in  line  with 
the  trend  of  its  axis,  we  may  assume  that  our  preglacial  Saginaw 
river  was  located  here.  Our  limited  knowledge  of  the  preglacial 
topography  of  this  region  forbids  tracing  this  channel  beyond  this 
point.  Dr  Spencer  many  years  ago  traced  out  this  line  of  drainage, 
but  he  assumed  that  the  river  which  occupied  this  channel,  and 
which  he  has  named  Huronian,  flowed  northeastward  to  join  that 
part  of  the  ancient  St  Lawrence,  or  Laurentian  river,  which  he  sup- 
posed to  have  occupied  Georgian  bay. 

Preglacial  consequent  Genesee  river.  Among  the  numerous  con- 
sequent streams  which  flowed  from  the  old-land  southward  or 
southwestward  and  which  eventually  became  tributary  to  the  pre- 
glacial Mississippi,  probably  through  the  ancient  Ohio,^  the  pre- 

*Bul.  gcol.  soc.  Am.    8:  7. 

'Westgate.  Lewis.  Geographical  developgient  of  the  eastern  part  of  the 
Mississippi  drainage  system.  Am.  geol.  1893.  11:245-60.  The  Ohio,  ac- 
cording to  Newberry,  flows  nearly  throughout  its  entire  course  in  a 
channel,  the  rock  bottom  of  which  is  nowhere  less  than  150  feet  below 
the  present  river.  The  rocks  at  the  **  falls  of  the  Ohio  "  show  that  at  that 
point  the  river  is  not  following  the  ancient  course. 
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glacial  Genesee  river  is  the  only  other  that  can  be  mentioned  here. 
Though  now  flowing  northward  on  account  of  the  tilting  of  the 
land,  we  may  assume  that  much  of  its  valley  was  carved  by  a  south- 
ward flowing  stream,  the  bottom  of  which,  as  shown  by  borings, 
was  considerably  below  the  floor  of  the  present  river.  Whether 
Irondequoit  bay  is  a  part  of  this  ancient  channel,  or  whether  it 
marks  the  position  of  an  obsequent  stream,  must  remain  for  the 
present  an  open  question.  Soundings  in  Irondequoit  bay  show  a 
depth  of  70  feet,  though  the  rock  bottom  is  probably  much  deeper. 
As  soon  as  the  consequent  streams  began  cutting  down  their 
valleys  again  after  the  continental  uplift  which  followed  the  period 
of  peneplanation,  the  lateral  subsequent  streams  began  once  more  to 
open  out  broad  lowlands  in  the  weaker  beds  which  now  had  become 
extensively  exposed.  These  lowlands,  in  part  now  filled  by  drift 
deposits,  are  the  Ontario  and  Georgian  bay  valleys,  the  latter  con- 
tinued in  the  North  Passage,  all  carved  out  of  the  weak  Medina  and 
Lorraine  shales;  the  Tonawanda-Chippewa  valley,  with  the  deeper 
portion  of  the  Huron  valley  farther  west,  carved  out  of  the  soft 
shales  of  the  Salina  group;  and  the  valley  of  Lake  Erie  cut  out  of 
the  softer  middle  and  upper  Devonic  shales.  A  few  of  these  may 
be  considered  in  greater  detail. 

Ontario  valley.  It  is  a  well  known  fact  that  Lake  Ontario  is  deeper 
in  its  eastern  than  its  western  part.  In  the  following  six  cross- 
-  sections  (fig.  7),  constructed  from  tlie  lake  survey  charts,  the  greatest 
depths  from  west  to  east  are  456,  528,  570,  738,  684  and  576  feet. 
The  section  showing  the  greatest  depth  is  that  from  Pultneyville 
to  Point  Peter  light,  in  the  eastern  third  of  the  lake.  As  the  present 
level  of  Lake  Ontario  is  247  feet  above  the  sea,  the  deepest  sounding 
recorded  in  these  sections  is  491  feet  below  present  sealevel.  From 
this  point  of  greatest  depth,  the  floor  of  the  lake  rises  eastward, 
at  first  at  the  rate  of  3  feet  in  the  mile,  and  later  at  an  average  rate 
of  9  feet  a  mile.  The  valley  appears  to  be  continued  south  of  the 
Adirondacks  in  New  York  along  the  present  course  of  the  Mohawk 
river,  which  flows  at  present  several  hundred  feet  above  the  rocky 
floor  of  the  valley.^    This  floor  ascends  eastward,  till  at  Littlefalls 

Carll.    Pa.  geol.  sur.     V:3^3. 
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Fig.  7  Six  crtwH-Hcctlons  of  Lake  Ontario  showing  topography  and  geology.  Vertical  scale  1  Inch  - 
1380  r(H>t;  horlsontal  Hoalc  1  Inch  <=^  159i  niiles.  Num))erlng  of  boils  aa  In  table;  location  of  Mxctions 
indioat4Hl  in  flg.  5.  Section  1)  E.  of  Niagara  to  E.of  Pickering  light.  2)  Lockport  to  Darlington 
light.  3)  WcHt  of  OeneAee  to  Presque  IhIc  light.  4)  PultneyvlUe  to  Point  Peter.  5)  West  of  Kaii 
Haven  light  to  Falne  Buck  light.    6)  Oswego  to  Kingston. 
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the  preglacial  divide  has  an  elevation  of  440  feet  above  sealevel.^ 
The  following  diagram  (fig.  8)  shows  the  present  relation  of  the 
deepest  part  of  the  channel  of  Lake  Ontario  to  sealevel,  and  the 
relation  which  would  result  by  a  tilting  of  the  land  back  to  its 
probable  position  in  preglacial  times.  The  last  profile  shows  a  con- 
tinuous westward  slope  of  the  floor  of  the  valley,  steeper  in  the 
eastern  portion,  where  the  rocks  are  harder  and  the  valley  narrower, 
and  more  gentle  in  the  western  portion,  where  the  softer  rocks  have 
allowed  the  opening  of  a  broad  lowland. 


Fig.  8  Diagram  ahowlng  the  present  deepest  e-w  channel  of  Lake  Ontario  along  line  l-l*  and  Its  re- 
lation to  sealevel  s.  1.  and  the  level  of  Lake  Ontario  1  o.  At  1,  left  side  of  diagram  Is  represented  the 
bottom  of  the  channel  at  Vienna,  300  ft  belovr  level  of  Lake  Erie  or  870  ft  above  sealeveL  At  1, 
right  side,  is  the  divide  at  Llttlefalls  440  ft  A.  T.  The  line  1-8,  is  the  line  1-1,  but  elevated  on  the 
east  (right)  so  as  to  give  a  continuous  westward  drainage.  Horizontal  scale  1  inch  >  100  miles.  Ver* 
tical  scale  1  inch  -  4000  feet. 

Numerous  theories  have  been  advanced  to  account  for  the  deep 
basin  of  Lake  Ontario.  Spencer  believed  it  to  have  been  formed  by 
an  eastward  flowing  stream,  the  ancient  Laurentian  river,  which  re- 
ceived the  Erian  river  as  a  tributary  through  the  Dundas  valley. 
The  eastward  continuation  of  this  river  Spencer  believed  to  have 
been  essentially  along  the  course  of  the  modern  St  Lawrence,  the 
present  great  elevation  of  the  rocky  bed  of  this  stream,  above  that 
of  Lake  Ontario,  being  explained  by  a  warping  of  the  land.  Up- 
ham  also  believes  that  the  basin  is  in  part  due  to  warping,  but  he 
considers  it  the  valley  of  a  westward  flowing  stream.  Russell  also 
holds  this  latter  view;  for  he  says^  that,  "previous  to  the  glacial 
epoch,  the  greater  part  of  the  Laurentian  basin  discharged  its 
waters  southward  to  the  Mississippi  and  .  .  .  during  the  first 
advance  of  the  ice  from  the  north  the  drainage  was  not  obstructed 
so  as  to  form  important  lakes  *\     Westgate^  in  tracing  out  the  de- 

*Bigelow.     Bui.  geol.  soc.  Am.    9*183. 
'Lakes  of  North  America,  p.  97. 
*Loc.  cit.  p.  92. 
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velopment  of  the  Mississippi  drainage  system,  considers  that  the 
flow  of  the  Laurentian  drainage  system  was  southward  into  the  pre- 
decessor of  the  Ohio  river.  As  has  already  been  shown,  Spencer's 
eastward  flowing  river  system  can  be  originated  only  by  a  com- 
plete readjustment  of  the  drainage,  resulting  from  a  great  relative 
depression  of  the  eastern  uplands.  Such  a  system  could  only  come 
into  existence  after  the  valleys  had  been  formed  for  it,  and  hence, 
as  far  as  the  history  of  the  lake  basins  is  considered,  no  such  river 
system  is  required,  and,  unless  positive  proof  of  its  former  existence 
is  forthcoming,  it  may  be  dismissed  as  hypothetic.  One  of  the  most 
important  theories  of  the  origin  of  the  Ontario  and  other  lake  basins, 
and  one  which  has  had,  and  still  has  many  prominent  advocates,  is 
that  of  glacial  erosion,  either  entire  or  preceded  by  river  erosion. 
This  explanation  was  first  most  strongly  urged  by  Prof.  Newberry, 
and  it  has  found  its  most  recent  able  supporter  in  Prof.  Tarr.  It  is 
impossible  to  do  full  justice  to  this  view  in  the  present  limited  space. 
Ice  erosion  is  a  factor  the  potency  of  which  has  often  been  over- 
looked, but  of  the  importance  of  which  there  can  be  no  question. 
We  may  however  question  whether  a  valley  which,  like  that  of  On- 
tario, lies  transverse  to  the  general  direction  of  ice  movement  in 
this  region,  can  owe  much  of  its  depth  to  this  agent.  The  following 
considerations  will  be  helpful  in  understanding  the  influence  of 
glacial  erosion  on  preexisting  topography.  If  a  valley  like  that  of 
Lake  Ontario  is  occupied  by  a  glacier  the  motion  of  which  is  parallel 
to  the  trend  of  the  valley,  the  topographic  relief  is  likely  to  be 
accentuated  by  ice  erosion.  If  the  motion  of  the  ice  is  transverse 
to  the  direction  of  the  valley,  the  erosion  tends  to  obliterate  or  at 
least  reduce  the  relief  features.  If,  however,  a  mass  of  ice  remains 
stagnant  in  the  valley,  the  upper  strata  of  ice  may  override  it,  and 
the  amount  of  glacial  erosion  is  reduced  to  a  minimum.  The  striae 
in  this  region,  together  with  the  direction  of  slopes  from  the  old- 
land,  point  to  a  southward  movement  of  the  ice,  and  Gilbert  has 
shown  that  the  amount  of  erosion  on  the  edge  of  the  escarpment  in 
western  New  York  is  comparatively  slight.^  Hence  we  may  assume 
that  the  basin  of  Ontario  was  mainly  occupied  by  ice  during  the 


'Bui.  geol.  soc.  Am.  11:121, 
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glacial  period,  but  that  comparatively  little  erosion  was  accom- 
plished. This  is  farther  borne  out  by  minor  relief  features,  such  as 
the  benches  shown  in  sections  4,  5  and  6,  in  the  southern  wall  of 
the  basin,  and  which  probably  consist  of  harder  beds  which  erosion 
.has  left  standing  out  in  relief.  On  the  theory  of  glacial  erosion,  we 
might  expect  these  to  be  absent,  or  at  least  much  less  prominent, 
since  ice  would  hardly  show  such  selective  power  as  is  attributable 
to  running  water  and  atmospheric  agents. 

With  the  failures  of  the  theories  that  an  eastward  flowing  stream 
or  glacial  ice  produced  the  Ontario  valley,  we  are  forced,  with 
Upham,  Russell  and  others,  to  look  on  a  westward  flowing  stream 
as  the  most  probable  agent  in  the  production  of  this  valley.  As  has 
before  been  shown,  such  a  stream  would  be  the  normal  result  of  a 
gradual  development  of  a  drainage  system  on  an  ancient  coastal 
plain  of  the  type  here  considered. 

Ancient  St  Davids  gorge.  Since  the  time  of  Lyell,  the  old  buried 
channel  from  the  whirlpool  to  St  Davids  has  played  a  prominent 
part  in  the  discussion  of  the  life  history  of  Niagara.  For  a  long 
time  it  was  considered  to  be  the  preglacial  channel  of  Niagara,  or  its 
predecessor,  the  Tonawanda.  More  recently  it  has  been  considered 
of  interglacial  age,  eroded  by  an  interglacial  Niagara,  during  a  tem- 
porary recession  of  the  ice  sheet  from  this  region,  and  filled  with 
drift  during  a  readvance  of  the  glacier.  The  most  satisfactory  inter- 
pretation of  this  channel  however  makes  it  independent  of  the 
Niagara,  and  considers  it  one  of  many  preglacial  or  interglacial 
channels  which  were  formed  by  streams  flowing  over  the  edge  of 
the  escarpment  and  which  increased  in  length  by  headward  gnawing 
of  their  waters.  This  type  of  stream  we  have  learned  to  call  obsc- 
qucnt,  its  direction  of  flow  being  contrary  to  that  of  the  master 
stream  to  which  its  waters  eventually  become  tributary.  An  illustra- 
tion of  channel-cutting  by  streams  flowing  over  the  edge  of  a  cliff^, 
may  be  seen  today  in  the  chasm  near  the  Devil's  hole,  on  the  Ameri- 
can side  of  the  gorge  below  the  whirlpool.  This  gulch  was  cut  by 
the  little  stream  known  as  the  Bloody  run,  which  during  the  sum- 
mer season  dries  away  entirely. 

The  St  Davids  gorge  has  a  width  of  nearly  2  miles  at  the  edge 
of  the  escarpment.     As  will  be  seen  by  a  glance  at  the  map,  it  nar- 
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rows  perceptibly  southward,  till  at  the  whirlpool  its  width  is  less 
than  the  average  width  of  the  Niagara  gorge.  What  the  depth  of 
the  gorge  is  has  not  been  determined,  though  from  the  depth  of 
the  whirlpool,  we  may  assume  that  its  floor  is  200  feet  or  more  be- 
low the  level  of  Lake  Ontario.  At,  and  to  the  north  of  the  escarp- 
ment it  probably  equals  in  depth  Lake  Ontario,  opposite  to  it.  Tlic 
channel  is  undoubtedly  much  more  irregular  than  is  shown  on  the 
map,  the  sides  being  probably  much  diversified  by  lateral  gullies. 
The  great  width  of  the  channel  at  St  Davids  may  perhaps  be  due 
in  some  small  degree  to  widening  by  glacial  erosion;  for  we  know 
that  the  channel  was  occupied  by  ice,  -from  the  glacial  scratches 
which  are  preserved  on  its  walls,  where  these  are  exposed  in  the 
present  ravine  of  Bowman's  creek  near  the  whirlpool.  The  influence 
of  this  buried  channel  on  the  direction  and  width  of  the  Niagara 
gorge  will  be  discussed  later. 

Valley  of  Oeorgian  bay.  Georgian  bay  is  in  many  respects  the 
analogue  of  Lake  Ontario.  Like  the  latter,  it  also  occupies  a  valley 
lying  between  the  Niagara  escarpment  and  the  crystalline  old-land 
on  the  northeast.  As  has  previously  been  shown,  the  Niagara  es- 
carpment extends  northward  from  Hamilton  into  the  Indian  penin- 
sula  between  Georgian  bay  and  Lake  Huron,  and,  after  passing  the 
Cove  island  channel,  it  reappears  in  the  northwestern  face  of  Grand 
Manitoulin  island.  At  Cabot's  head,  on  the  Indian  peninsula,  the 
escarpment  rises  to  324  feet  above  the  surface  of  the  water,  while 
just  oflf  the  promontory  soundings  show  a  depth  of  510  feet,  thus 
making  the  total  hight  of  the  escarpment  at  this  point  834  feet.  In 
some  places  the  summit  of  the  escarpment  rises  to  an  elevation  of 
1700  feet  above  tide,  or  more  than  iioo  feet  above  Georgian  bay 
(Spencer).  The  depth  of  the  transverse  channel  connecting  Georgian 
bay  and  Lake  Huron  has  been  found  to  be  306  feet,  which  is  more 
than  200  feet  less  than  the  depth  of  the  channel  of  Georgian  bay. 
It  is  i>ossible  however  that  the  soundings  do  not  show  the  absolute 
depth  of  the  rock  bottom  in  the  channel :  for  there  may  be  a  filling 
of  drift  which  raised  the  bottom  of  the  channel  above  that  of  the 
bav. 
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The  valley  of  Georgian  bay  is  continued  northwestward  in  the 
channel  known  as  North  passage,  a  narrow  body  of  water  lying 
between  the  Manitoulin  islands  and  the  Canadian  old-land.  The 
southward  continuation  of  the  lowland  is  blocked  by  drift;  but  a 
number  of  borings,  between  the  southern  end  of  Georgian  bay  and 
Lake  Ontario,  east  of  Toronto,  have  developed  the  existence  of  a 
buried  channel,  which  connects  these  two  valleys.  This  channel  is 
considered  by  Spencer  to  mark  the  pathway  of  his  former  Lauren- 
tian  river.  It  is  clear  however  that  this  valley  is  merely  the  buried 
connecting  part  of  the  inner  lowland  which  extends  along  the  base 
of  the  entire  Niagara  escarpment.  This  portion  of  the  lowland 
was  originally  occupied  by  two  streams  flowing,  the  one  northwest- 
erly into  the  ancient  Saginaw,  the  other  southeasterly  into  the  Dun- 
das.  The  divide  between  the  two  may  have  been  in  the  neighbor- 
hood of  Lake  Simcoe.  It  is  however  not  at  all  improbable  that 
the  tributary  of  the  Dundas  may  have,  owing  to  favorable  condi- 
tions, gained  an  advantage  over  that  of  the  Saginaw,  and  pushed 
the  divide  northward.  Such  a  migration  of  the  divide  might  have 
resulted  in  the  diversion  of  the  upper  waters  of  the  Saginaw  by  cap- 
ture, so  that  they  eventually  became  tributary  to  the  Dundas.  This 
would  account  for  the  greater  depth  of  the  Georgian  bay  lowIanJ, 
which,  after  the  capture  of  the  upper  Saginaw  waters,  could  be 
deepened  independently  of  the  notch  in  the  cuesta  through  which 
its  waters  were  formerly  carried  out.  This  of  course  is  merely  sup- 
positional, and  the  truth  can  be  established  only  by  more  detailed 
study  of  the  ground.  It  is  however  what  we  might  expect  to  hap- 
pen in  the  normal  adjustment  of  a  coastal  plain  drainage.  This 
hypothetic  relation  is  illustrated  in  fig.  6. 

The  Huron  lowland  and  the  Chippewa  and  Tonawanda  valleys. 
On  the  yielding  strata  of  the  Salina  group  a  second  lowland  was 
carved  out  by  subsequent  streams,  leaving  an  escarpment  capped 
by  the  Devonic  limestones  on  the  south.  This,  as  we  have  seen, 
becomes  prominent  eastward  in  the  Helderberg  range,  where  the 
third  upper  Devonic  escarpment  unites  with  it.  In  the  Niagara 
region  it  faces  the  Tonawanda  and  Chippewa  lowlands,  which  were 
probably  opened  out  by  a  subsequent  stream  tributary  to  the  an- 
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cient  Dundas  river.  Throughout  western  Ontario  this  escarpment 
is  buried  by  drift,  but  its  presence  is  indicated  by  borings,  which 
also  prove  the  continuance  of  the  lowland  accompanying  it.  This 
escarpment,  the  inface  of  the  second  cuesta,  becomes  a  very  promi- 
nent feature  in  Lake  Huron,  where  it  is  entirely  submerged.  It  is 
however  perfectly  traceable  from  north  of  Goderich  in  Canada  to 
the  island  of  Mackinaw.  Soundings  prove  it  to  have  a  hight  of 
from  350  to  500  feet  or  more  above  the  lowland  which  it  faces.  This 
lowland  constitutes  the  deeper  portions  of  Lake  Huron,  the  shal- 
lower southwestern  area  being  a  part  of  the  upland  drowned  by  the 
backward  setting  of  the  water  over  the  top  of  the  escarpment.  The 
following  cross-section  (fig.  9)  from  Point  au  Sable,  north  of 
Saginaw  bay,  to  Cape  Hurd,  the  northern  extremity  of  the  Indian 
peninsula,  passes  across  the  highest  portion  of  this  escarpment  at 
the  9  fathom  ledge  and  diagonally  across  the  deepest  portion  of  the 
Huron  lowland,  where  the  soundings  reach  a  depth  of  750  feet. 
This  apparently  marks  the  location  of  the  preglacial  Saginaw  river, 
which  probably  breached  the  second  cuesta  to  the  south  of  the  9 
fathom  ledge,  though  no  channel  is  indicated  by  the  soundings. 


Fig.  9  Section  across  Lake  Huron  from  Point  au  Sable,  a)  across  9  faUiom  ledge,  b)  to  Cape  Hofd, 
c)  (For  location  of  section  •««  tig.  6). 

We  have  now  traced  the  development  of  the  topographic  features 
of  the  Niagara  district,  and  have  found  this  to  be  in  conformity  with 
the  laws  governing  the  normal  development  of  drainage  systems  on 
an  ancient  coastal  plain.  The  only  abnormal  features  which  need 
to  be  considered  now  are  the  tilting  of  the  land  and  the  filling  of 
most  of  the  old  channels  by  drift,  converting  the  lowlands  into  lake 
basins  and  reversing  the  drainage  of  the  unfilled  channels.  Tliese 
were  the  catastrophes  which  inmiediately  preceded  the  birth  of 
Niagara  and  which  were  directly  responsible  for  its  existence.  To 
these  and  the  life  history  of  Niagara,  attention  will  now  be  invited. 


"  Rock  iif  Asi's."  Ill*"  liirKCSt  of  tlie  fnlloii  liiiicslone  fracniPiila 
f(H)t  i<t  r.unii  Fiills,  (111  llip  Amerionn  side  iCiipyrlcl'l  li.v  I'mlenv 
I'ni1ern-(MKl.  Ni'w  YorkI 
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Chapter  2 
LIFE  HISTORY  OF  NIAGARA  FALLS 

Glacial  period 

Two  important  events  immediately  preceded  the  birth  of  Niagara. 
The  first  was  the  formation  of  a  series  of  great  lowlands  and  cuestas 
by  stream  and  atmospheric  erosion  during  a  period  of  time  when, 
according  to  all  indications,  the  land  stood  from  2000  to  5000  feet 
higher  than  it  does  now.  This  was  outlined  in  the  preceding  chap- 
ter. The  second  event  was  the  accumulation  of  a  great  mantle  of 
glacial  ice  over  most  of  northeastern  North  America,  and  the  modi- 
fications of  the  previously  formed  erosion  topography,  either  by  the 
erosive  action  of  the  ice  or  by  deposits  left  on  its  melting.  The 
time  equivalent  of  the  latter  event  is  commonly  known  as  the 
glacial  period  of  the  earth's  history,  a  remote  period  as  time 
is  ordinarily  counted,  but  a  very  recent  one  in  the  chronometry 
of  the  geologist.  Contemporaneous  with  this  great  accumulation 
of  ice  was  probably  the  subsidence  of  the  northern  part  of  this 
region,  thus  changing  the  slope  of  the  land  surface  from  a  south- 
ward to  a  northward  one. 

The  greatest  accumulation  of  ice  during  the  glacial  period  appears 
to  have  been  in  the  region  to  the  north  and  northeast  of  the  great 
lakes,  or  in  general  over  the  area  of  the  Laurentian  old-land.  The 
immediate  causes  which  brought  about  such  accumulation,  were  the 
extensive  refrigeration  of  the  climate  and  the  increased  precipitation 
of  moisture,  so  that  a  greater  amount  of  snow  fell  during  the  winter 
seasons  than  could  be  removed  by  melting  during  the  succeeding 
summers.  The  partial  melting  and  refreezing  of  the  snow,  which 
continued  over  a  long  period  of  time,  eventually  resulted  in  pro- 
duciivg  glacier  ice,  after  the  manner  of  the  formation  of  glaciers  at 
the  present  time. 

The  thickness  of  the  great  Laurentian  glacier,  which  eventually 
covered  all  the  land  of  this  region,  including  even  the  highest  moun- 
tains, must  be  estimated  at  thousands  of  feet  in  its  central  part  with 
a  progressive  diminution  of  thickness  toward  the  margin.     The  ice 
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of  glaciers,  as  is  well  known,  has  a  certain  amount  of  plasticity  and 
will  flow  under  the  pressure  of  its  own  weight,  somewhat  after  the 
manner  of  a  mass  of  pitch.      The  flow  of  the  g^eat  Laurentian  glacier 
was  outward  in  all  directions  from  the  center  of  accumulation,  local 
topographic  features  exerting  a  deflecting  influence  only  in  the  more 
attenuated  marginal  portions.     In  its  basal  portions,  the  ice  was  well 
supplied  with  rock  debris,  from  the  finest  rock  flour  and  clay  to 
boulders  often  of  very  great  size.     This  material  was  derived  from 
the  surface  over  which  the  ice  flowed,  and  it  measured  in  part  the 
amount  of  erosive  work  which  the  ice  had  accomplished.    The  rock 
fragments  frozen  into  the  bottom  of  the  moving  ice  mass,  served  as 
efficient  tools  for  grooving  and  scratching  the  bedrock  over  which 
the  ice  flowed,  while  at  the  same  time  the  finer  material  smoothed 
and  polished  the  rock  surfaces.     The  direction  of  the  grooves  and 
striae  on  the  rock  surfaces  in  general  indicate  the  direction  of  the 
movement  of  the  ice  which  produced  therri,  but  this  may  not  always 
represent  the  direction  of  general  ice  movement  for  the  region, 
since,  at  the  time  of  making  the  striae,  the  ice  may  have  been  thin 
enough  to  be  influenced  by  the  local  topographic  features  of  the 
region.     In  the  Niagara  district  the  striae  have  a  direction  extending 
about   30°  west  of  south  (Gilbert)  which   direction,  being  inhar- 
monious with  the  trend  of  the  lowlands,  indicates  that  these  striae 
were  formed  by  the  general  movement  of  the  ice,  rather  than  by 
local  movements,  controlled  by  topography.^ 

While  the  surface  rocks  of  this  region  were  everywhere  scratched 
and  polished  by  the  ice.  these  markings  are  only  exhibited  where 
the  protecting  mantle  of  loose  surface  material  or  drift  has  been 
recently  removed.  For  where  the  polished  rock  surfaces  are  ex- 
posed for  any  considerable  period  of  time,  weathering  usually 
obliterates  these  superficial  markings.  The  best  place  in  which  the 
striae  of  the  region  about  Niagara  river  may  be  studied  is  near  the 
quarries  on  the  edge  of  the  escarpment,  a  mile  or  more  west  of 
Brock's  monument,  where  the  ledges  are  progressively  uncovered 
previous  to  quarrying. 

*For  an  account  of  the  glacial  sculpture  in  this  region,  see  Gilbert.     Bui, 
geol.  soc.  Am.  1899.     io:i.?i. 
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Throughout  the  greater  part  of  the  district,  the  polished  rock  sur- 
faces are  covered  by  a  coating  of  drift  of  very  varying  character 
and  thickness.  This  was  the  ground  moraine  or  till  of  the  Lauren- 
tian  glacier,  and  represents  the  rock  debris  which  was  frozen  into 
the  bottom  of  the  ice,  and  carried  along  in  its  motion,  till  liberated 
by  the  melting  of  the  ice.  This  ground  moraine,  either  in  its 
original  heterogeneous  character  or  modified  by  the  agency  of 
running  water,  filled  most  of  the  old  river  gorges  through  which  the 
drainage  of  preglacial  times  found  its  exit.  Some  of  the  shallower 
lowlands,  like  that  of  the  Tonawanda,  were  also  filled  with  drift, 
while  the  more  profound  ones,  like  the  Erie  and  Ontario  lowlands, 
received  only  a  partial  drift  filling. 

The  partial  obliteration  of  the  old  drainage  channels,  which  was 
thus  brought  about,  together  with  a  depression  of  the  land  on  the 
northeast  to  a  depth  below  that  at  which  it  now  stands,  converted 
the  unfilled  lowlands  into  lake  basins,  apparently  reversed  the  drain- 
age of  many  streams,  forcing  them  to  cut  gorges  where  their  old 
channels  were  drift-filled,  and  finally  became  the  immediate  factors 
in  the  formation  of  Niagara. 

Lacustrine  period^ 

During  the  slow  melting  of  the  glaciers  in  the  Laurentian  region, 
and  the  resultant  northward  retreat  of  the  front  of  the  ice,  large 
bodies  of  water,  of  varying  depth  and  extent,  were  held  in  front  of 
the  ice  sheet,  which  formed  a  dam  across  the  northeastern  part  of 
the  lowland  country,  the  general  slope  of  which  was  now  toward 
the  ice  instead  of  away  from  it.  The  elevations  of  these  glacial 
lakes  were  determined  by  the  lowest  uncovered  passes  in  the 
margins  of  the  lake  basins  across  which  the  discharge  took  place, 
and,  as  during  the  continued  melting  of  the  ice  dam,  lower  passes 
were  progressively  uncovered,  the  outlets  were  successively  trans- 
ferred to  them  and  the  levels  of  the  lakes  sank  correspondingly. 


*For  a  detailed  account  of  the  successive  stages  in  the  development  of 
the  great  lakes,  the  shore  lines,  outlets  and  extent  of  each,  the  reader  is 
referred  to  the  papers  by  Gilbert,  Spencer,  Taylor,  Leverett,  Fairchild  and 
others,  cited  in  the  appendix. 


58  NEW   YORK  STATE   MUSEUM 

Though  of  a  temporary  nature,  these  bodies  of  water  endured  suffi- 
ciently long  to  i5ermit  the  formation  of  well  marked  beaches  with 
their  accompaniment  of  bars,  sand-spits  and  other  wave-formed 
features.  These  have  been  carefully  studied  and  mapped  by  a  num- 
ber of  observers,  and  the  general  extent  and  outline  of  these  lakes 
is  today  pretty  accurately  determined. 

The  largest  of  these  glacial  lakes,  though  not  the  first  to  come 
into  existence,  was  glacial  Lake  Warren.  "At  its  maximum  extent 
Lake  Warren  covered  the  south  half  of  Lake  Huron,  including 
Saginaw  bay,  the  whole  of  Lake  Erie  and  the  low  ground  between 
it  and  Lake  Huron;  extended  eastward  to  within  twenty  or  thirty 
miles  of  Syracuse,  N.  Y.  and  probably  covered  some  of  the  western 
end  of  Lake  Ontario.**^  The  retaining  ice  wall  on  the  east  ex- 
tended in  a  northwesterly  direction,  across  western  New  York, 
Lake  Ontario  and  the  northeastern  end  of  Lake  Huron.  This 
position  of  the  ice  front  is  in  part  inferred  from  the  existence  of 
moraines  of  sand  and  gravel  along  a  portion  of  that  line.  The 
total  area  of  this  ancient  lake  has  been  variously  estimated  as  in- 
cluding from  one  hundred  thousand  to  two  hundred  thousand 
square  miles  of  surface  but  this  estimate  is  based  on  the  assump- 
tion that  the  lake  occupied  the  greater  part  of  the  area  of  the 
present  upper  Great  lakes,  with  the  intervening  land,  a  supposition 
which  Taylor  holds  to  be  incorrect.  The  area  of  Lake  Warren 
was  probably  less  than  50,000  scjuare  miles,  or  approximately  half 
that  of  the  state  of  Kansas.  The  extent  and  level  of  this  lake  was 
not  constant,  there  being  many  oscillations,  due  chiefly  to  vvarpings 
of  the  land  surface.  These  oscillations  are  recorded  in  the  various 
beaches  which  have  remained  to  the  present  time.  The  chief  outlet 
of  Lake  Warren  was  by  way  of  the  Grand  river  valley  into  the 
valley  of  Lake  Michigan,  the  southern  end  of  which  was  then  much 
expanded  and  occupied  by  the  waters  of  '*  Lake  Chicago.'*  The 
outflow  of  this  lake  was  to  the  Mississippi  by  way  of  the  Illinois 
river,  across  the  divide  near  where  Chicago  now  stands,  thus  tem- 
porarily reestablishing  the  southward  drainage  of  this  region. 


^Taylor.     A  short  history  of  the  Great  lakes,  p.  loi 
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As  the  ice  front  continued  to  melt  away,  retreating  northeastward, 
drainage  at  a  lower  level  was  permitted  along  the  ice  front  to  the 
Hudson  valley,  and  the  sea.  As  a  result,  the  water  level  sank,  the 
Chicago  outlet  was  abandoned,  and  Lake  Warren  became  much 
contracted  and  in  part  cut  up  and  merged  into  new  bodies  of  water. 
The  largest  of  these  was  glacial  Lake  Algonquin,  which  occupied 
the  basins  of  the  three  upper  Great  lakes,  and  seems  to  have  been 
for  a  long  time  independent  of  Lake  Erie,  which  after  the  division 
of  Lake  Warren  was  for  a  time  much  smaller  than  it  now  is.  (Fig. 
II  and  13) 

The  critical  period  in  the  development  of  the  lakes,  with  reference 
to  the  birth  of  Niagara,  was  the  uncovering  of  the  divide  at  Rome 
(N.  Y.)  and  the  consequent  diversion  of  the  drainage  into  the 
present  Mohawk  valley.  This  brought  with  it  a  subsidence  of  the 
waters  north  of  the  Niagara  escarpment  (o  the  level  of  this  outlet, 
which  was  considerably  below  that  to  which  the  other  lakes  could 
subside,  owing  to  the  rocky  barriers  which  kept  them  at  greater 
altitudes.  As  a  result  Niagara  river  came  into  existence,  though  at 
first  it  was  only  a  connecting  strait  between  Lake  Erie  and  the 
subsiding  predecessor  of  Lake  Ontario.  The  overflow  from  Lake 
Erie  occurred  at  the  present  site  of  Blackrock,  because  there  hap- 
pened to  be  the  lowest  point  in  the  margin  of  the  lake.  It  is  not 
improbable  that  a  small  preglacial  stream  had  predetermined  this 
point,  either  flowing  southward  into  the  river  occupying  the  Erie 
basin,  or  northward  as  an  obsequent  stream  into  the  Tonawanda. 
The  course  of  the  river  below  Blackrock  was  determined  by  the 
directions  of  steepest  descent  of  the  land  surface,  which  was  prob- 
ably predetermined  to  some  extent  by  preglacial  streams.  As  soon, 
however,  as  the  level  of  the  waters  of  the  Ontario  valley  sank  below 
the  edge  of  the  Niagara  escarpment  at  Lewiston,  a  fall  came  into 
existence,  which  daily  increased  in  hight  as  the  level  of  the  northern 
lake  was  lowered.  From  that  time  to  the  present,  Niagara  has 
worked  at  its  task  of  gorge-cutting,  the  present  length  of  the  gorge, 
from  Lewiston  to  the  falls,  marking  the  amount  of  work  accom- 
plished. 
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When  the  waters  north  of  the  escarpment  had  subsided  to  the 
level  of  the  outlet  at  Rome,  a  long  period  of  stability  ensued,  during 
which  extensive  and  well  marked  beaches  were  formed  by  the  waves. 
This  comparatively  long-Hved  body  of  water  has  been  named  Lake 
Iroquois,  and  its  outline  is  shown  in  the  accompanying  map  (fig. 
lo)  reproduced  from  Gilbert's  History  of  the  Niagara  river.  The 
Iroquois  shore  lines  Jn  this  region  may  be  seen  in  the  ndge  road 
which  extends  eastward  from  Lewiston,  and  westward  from 
Queenston,  closely  skirting  the  foot  of  the  escarpment. 


Flg.lOIIaiioC  Lske  [roquoU  i  tbe  iDodern  hydrograpti)' ibowo  In  duIlM  llBCrL    (Ulcr  Ollberl) 

A  fine  section  of  this  old  beach  is  seen  just  behind  the  railroad 
station  at  Lewiston.  Here  the  layers  of  sand  and  gravel  slope 
stcepl)  loward  the  southeast,  and  many  of  them  are  irregular  and 
wedge-shaped.  Some  of  the  beds,  a  foot  or  more  in  thickness,  con- 
sist entirely  of  rounded  pebbles,  with  litlle  or  no  sand  between,  form- 
ing a  porous  mass  of  "  loose  gravel  ".  The  prevailing  rock  of  the 
pebbles  is  the  Medina  sandstone,  derived  from  the  neighborhood, 
and  tiie  pebbles  are  always  well  watcrworn,  and  commonly  of  the 
flattened  type  characteristic  of  thin  bedded  rocks.  Mingled  with 
the  beds  of  coarse  material  are  layers  of  fine  sand,  the  structure  of 
which  is  well  brought  out  by  exposure  to  wind  and  weather.     Not 
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mfre<nient1y  masses  of  sand  and  pebbles  are  cemented  into  a  con- 
glomerate by  calcite  or  other  cementing  agents. 

The  terminal  portion  of  the  beach  at  the  Lewiston  station  is 
rather  exceptional.  It  has  here  the  character  of  a  sand  spit,  extend- 
ing toward  the  Niagara  river.  Between  this  spit  and  the  escarp- 
ment there  is  a  low  area  of  irregular  outline,  something  over  half  a 
mile  in  width  along  the  river  and  extending  perhaps  three  fourths  of 
a  mile  eastward  from  it.  This  area  is  bounded  by  steep  erosion 
cliffs  of  unconsolidated  material,  and  is  from  30  to  50  or  more 
feet  lower  than  the  level  of  the  ridge  road.  The  suggestion  presents 
itself,  that  these  features  may  be  due  to  the  current  of  the  Niagara 
at  its  embouchure  into  Lake  Iroquois,  at  a  time  when  the  falls  were 
probably  not  far  distant.     (See  plate  3  and  map) 

There  is  evidence  that  the  level  of  Lake  Ontario  at  one  time  stood 
much  lower  than  it  does  at  present;  for  the  bottom  of  the  lower 
Niagara,  from  Lewiston  to  the  lake,  is  from  100  to  200  feet  below 


the  present  water  level.  In  fact,  the  old  beaches  about  Lake  On- 
tario indicate  a  number  of  oscillations  of  level,  similar  to  those 
recorded  in  the  other  glacial  lakes,  and  due  chiefly  to  crust 
warpings. 
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Lakes  Algonquin  and  Irtxiuois  were  probably  contemporaneous, 
and  it  is  believed  that  for  a  time  the  former  discharged  its  waters 
to  the  latter  by  way  of  Balsam  lake  and  along  the  course  of  the 
Trent  river.  This  discharge  by  way  of  the  Algonquin  river,  as  this 
old  outlet  of  Lake  Algonquin  has  been  called,  robbed  the  Niagara 
river  of  seven  eighths  of  its  water  supply,  which  up  to  then  had 
reached  it  by  the  present  course  through  the  Detroit  river.  As  a 
result,  the  volume  and  erosive  power  of  the  river  were  for  a  time 
enormously  diminished.     (Fig,  ii  and  13} 


During  the  farther  retreat  of  the  ice  front,  a  still  lower  pass  was 
opened  by  way  of  Lake  Xipissing  and  the  Mattawa  river  into  the 
Ottawa.  By  the  time  this  outlet  was  opened,  the  ice  had  also  dis- 
appeared from  the  Si  Lawrence  valley,  and  the  outlet  of  the  waters 
of  the  great  lakes  was  transferred  from  the  Rome  channel  to  the  one 
at  the  Thousand  islands.  Lake  Iro([uois  at  the  same  time  subsiding 
to  I^kf  Ontario.     (Fig.  12  and  14) 

The  successor  of  Lake  Algoncjuin,  after  the  change  from  the 
Balsam  lake  to  the  Nipissiiig  lake  outlet,  has  been  named  by  Taylor, 
Nipissing  great  lakes,  while  the  river  which  carried  its  discharge  to 
the  Ottawa  was  called  by  him  the  Nipissing-Mattawa  (fig.  14). 
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With  the  gradual  melting  away  of  the  great  ice  sheet,  the  land 
on  the  northeast  began  to  recover  from  its  last  great  depression. 


tpof  LdcH  AtffonqxtlD  i 


Fig,  14  T^lot*t  map  of  NlpbalDK  ffraat 


and.  though  there  had  been  many  oscillations,  the  balance  of  change 
was  toward  a  slow  but  steady  elevation  of  the  Laurentian  region. 
As  a  consequence  the  beaches  of  the  old  glacial  lakes,  which  of 
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course  had  a  uniform  elevation  while  forming,  are  no  longer  of  uni- 
form hight  above  sealevel,  but  rise  progressively  toward  the  north- 
east. Tliis  slow  rising  of  the  land  caused  .a  gradual  canting  of  the 
basins,  which  brought  with  it  a  relative  fall  of  the  waters  along  the 
northeastern  shores  and  a  corresponding  relative  rise  of  the  waters 
along  the  southwestern  shores.  Such  a  progressive  change  event- 
ually carried  the  Nipissing  and  Balsam  lake  outlets  above  the  level 
of  the  outlet  at  Port  Huron,  and  the  present  drainage  was  reestab- 
lished. As  the  canting  affected  the  Erie  basin  as  well  as  the  others, 
it  caused  a  progressive  elongation  of  that  lake  toward  the  south- 
west, thus  finally  giving  it  its  present  size  and  shape.  This  same 
canting  also  resulted  in  the  farther  separation  of  the  upper  lakes  into 
their  present  divisions. 

While  this  general  outline  of  the  lake  history  is  held  by  many 
geologists,  others,  notably  Upham,  combat  it  strongly.  Mr  Upham 
holds  that  the  elevation  of  the  land  in  the  northeast  had  progressed 
to  such  an  extent  by  the  time  the  ice  had  uncovered  the  northern 
outlets  of  Lakes  Algonquin  and  Nipissing,  that  these  passes  had 
been  raised  above  the  altitude  of  the  outlet  at  Port  Huron,  and  that 
hence  these  passes  never,  or  but  for  a  brief  period  of  time,  serv^ed 
as  outlets  for  the  waters  of  the  upper  lakes.  If  this  is  the  case. 
Niagara  always  carried  the  drainage  of  the  upper  great  lakes  as  well 
as  Lake  Erie,  and  its  volume  was  approximately  uniform  throughout 
its  history.  The  strong  erosion  features,  however,  which  are  found 
in  the  Mattawa  valley  indicate  that  a  large  stream  discharged  here  for 
a  considerable  period  of  time;  and,  if  such  was  the  case,  it  is  highly 
probable  that  the  present  Port  Huron  outlet  was  not  then  utilized, 
and  that  consecjucntly  the  Niagara  was  robbed  of  the  discharge  of 
the  upper  lake  area.  The  influence  on  the  erosion  of  the  gorge  by 
such  a  withdrawal  of  the  water  must  have  been  a  pronounced  one. 
and  we  shall  see  later  that  certain  portions  of  the  gorge  may  well  be 
explained  by  this  hypothesis.  During  the  time  of  the  overflow  of 
the  upper  waters  by  way  of  the  Nipissing- Mattawa  river  it  is  not 
improbable  that,  as  held  by  Taylor  and  others,  the  sea  had  access 
to  the  St  Lawrence  and  Ontario  basins  and  possibly  to  the  basins  of 
the  upper  lakes.  This  would  account  for  the  occurrence  of  marine 
typos  of  organisms  in  the  deeper  portions  of  some  of  the  present 
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great  lakes  as  well  as  for  the  maritime  species  of  plants  found  in  the 
lake  district.  It  must  however  be  borne  in  mind  that  this  marine 
invasion  was  not  till  after  the  time  of  Lake  Iroquois,  for  fresh-water 
fossils  have  been  found  in  the  beaches  of  this  lake. 

The  tilting  of  the  land,  which  is  recorded  in  the  deformed  beaches, 
has  not  yet  ceased,  as  recent  investigations  in  the  lake  regions 
clearly  prove.  Mr  Gilbert  has  made  an  extended  study  of  this  prob- 
lem ;  and  he  has  been  led  to  the  assumption  "  that  the  whole  lake 
region  is  being  lifted  on  one  side  or  depressed  on  the  other,  so  that 
its  plane  is  bodily  canted  toward  the  southsouthwest,  and  that  the 
rate  of  change  is  such  that  the  two  ends  of  a  line  loo  miles  long  and 
lying  in  a  southsouthwest  direction  are  relatively  displaced  .4  of  a 
foot  in  100  years  ".  From  this  it  follows  that  "  the  waters  of  each 
lake  are  gradually  rising  on  the  southern  and  western  shores  or 
falling  on  the  northern  or  eastern  shores,  or  both  ".  This  implies  of 
course  a  drowning  of  the  lower  courses  of  all  streams  entering  these 
lakes  from  the  southwest  and  an  extension  of  those  entering 
from  the  northeast.  Assuming  that  the  rate  and  character  of 
change  will  be  constant  in  the  future,  the  following  interesting  re- 
sults have  been  predicted  by  Mr  Gilbert.  The  waters  of  Lake  Michi- 
gan at  Chicago  are  rising  at  the  rate  of  9  or  10  inches  a  century;  and 
**  eventually,  unless  a  dam  is  erected  to  prevent,  Lake  Michigan  will 
again  overflow  to  the  Illinois  river,  its  discharge  occupying  the 
channel  carved  by  the  outlet  of  a  Pleistocene  glacial  lake.  .  . 
Evidently  the  first  water  to  overflow  will  be  that  of  some  high  stage 
of  the  lake  and  the  discharge  may  at  first  be  intermittent.  Such 
high  water  discharge  will  occur  in  five  hundred  or  six  hundred  years. 
For  a  mean  lake  stage  such  a  discharge  will  begin  in  about  one 
thousand  years,  and  after  one  thousand  five  hundred  years  there  will 
be  no  interruption.  In  about  two  thousand  years  the  Illinois  river 
and  the  Niagara  will  carry  equal  portions  of  the  surplus  water  of  the 
great  lakes.  In  two  thousand  five  hundred  years  the  discharge  of 
the  Niagara  will  be  intermittent,  falling  at  low  stages  of  the  lake, 
and  in  three  thousand  fivo:  hundred  years  there  will  be  no  Niagara. 
The  basin  of  Lake  Erie  will  then  be  tributary  to  Lake  Huron,  the 
current   being   reversed   in    the   Detroit   and    St    Clair   channels."^ 


'Gilbert,  G.  K.     Recent  earth  movements  in  the  great  lake  region.     i8th 
an.  rep't  U.  S.  geol.  sur.     1896-97.     pt  2. 
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Fluvial  period 

Niagara  falls  came  into  existence  when  the  waters  of  Lake  Iro- 
quois, the  predecessor  of  Lake  Ontario,  fell  beneath  the  level  of  the 
escarpment  at  Lewiston.  At  first  it  was  only  a  small  cataract,  but 
day  by  day,  as  the  lake  subsided,  it  gained  in  hight  and  consequently 
in  force  of  fall,  as  well  as  efficiency  in  cutting  its  channel.  That  the 
entire  gorge  from  Lewiston  to  the  present  falls  is  the  product  of 
river  erosion  is  scarcely  questioned  by  any  one  today,  but  there  are 
excellent  reasons  which  lead  some  to  believe  that  this  cutting  was 
not  wholly  the  work  of  the  Niagara.  When  the  falls  were  at  Lewis- 
ton,  the  Niagara  was  a  placid  stream  from  Lake  Erie  to  near  the 
falls,  much  as  it  is  today  from  Buffalo  to  the  northern  end  of  Grand 
island.  Its  banks  consisted  chiefly  of  glacial  till,  into  which  terraces 
were  cut  by  the  stream,  most  of  which  are  visible  at  the  present  day. 
The  lower  ones  are  well  marked  in  Prospect  park,  though  there 
they  have  been  grassed  over  and  modified  to  a  considerable  extent. 
From  Niagara  falls  to  the  railroad  bridges  at  Suspension  Bridge,  on 
the  New  York  side  of  the  river,  the  old  bank  runs  parallel  to  the 
edge  of  the  gorge  and  at  a  short  distance  inland  from  this.  From 
Suspension  Bridge  to  the  whirlpool  it  makes  a  curve  somewhat  more 
crescentic  than  that  of  the  margin  of  the  gorge,  and  a  similar  curve 
from  the  whirlpool  to  Bloody  run  at  the  Devil's  hole.  .  On  the  Can- 
adian side  these  old  river  banks  can  be  traced  from  above  the  falls 
almost  to  Brock's  monument,  and  in  some  cases  two  or  three  suc- 
cessive terraces  are  recognizable.  In  Queen  Victoria  park  they 
constitute  the  steep  slope  which  bounds  the  park  on  the  west,  and 
parts  of  which  are  still  actively  eroded.  Less  than  a  mile  below 
the  carriage  bridge,  the  old  banks  approach  close  to  the  modern 
one  and  continue,  almost  coincident  with  it,  to  the  railway  bridges 
at  Clifton.  r>oni  here  to  the  whirlpool  the  old  river  margin  has  ^ 
nearly  straij^lit  course,  while  the  modern  one  is  curved,  and  a  similar 
relation  holds  below  the  whirlpool,  though  here,  from  the  great 
curvature  of  the  modern  channel,  the  old  banks  are  in  places  nearly 
a  mile  distant.^     (Plate  6) 


'These   old   river  banks   are   indicated   on    the   geologic    map    by   dotted 
lines:  the  localities  where  shells  have  been  found  are  shown  by  crosses. 
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Within  the  old  channel  thus  outlined,  which  was  much  broader 
than  the  modern  channel  below  the  falls,  accumulations  of  stratified 
sands  arid  gravels  were  for*ned  in  the  more  protected  places,  much 
as  such  deposits  are  formed  in  streams  today,  where  sands  are  swept 
into  protected  areas.  With  these  sands  and  gravels  were  swept  to- 
gether the  shells  of  those  mollusks  which  lived  in  the  river  water, 
and  many  of  which  were  of  the  species  now  found  living  in  the 
upper  Niagara.^  Most  of  the  shells  thus  swept  together  were  prob- 
ably of  dead  individuals,  though  living  ones  may  also  have  been 
carried  into  these  growing  deposits.  Many  excavations  have  been 
made  in  these  ancient  deposits,  fragments  of  which  are  preserved  in 
various  places  between  the  former  and  present  banks  of  the  river. 
The  most  notable  of  these  and  the  one  longest  known  is  on  Goat 
island,  perhaps  a  quarter  of  a  mile  inland  from  the  edge  of  the  cliff, 
at  the  Biddle  stairway.  In  the  section  opened  here,  most  of  the 
material  is  seen  to  be  coarse  and  rudely  stratified.  The  pebbles 
are  subangular,  often  quite  angular,  while  some  appear  to  be  scarcely 
worn  at  all.  Blocks  a  foot  or  more  in  diameter  are  not  infrequent, 
the  material  being  generally  limestone  from  adjoining  ledges, 
though  fragments  of  sandstone  and  of  crystalline  rocks  are  not  un- 
common. Occasionally  a  lens  of  fine  sand  occurs  which  shows 
cross-bedding  structure,  the  laminae  pointing  in  a  northwesterly  di- 
rection. The  shells  are  found  on  the  cross-bedding  planes,  con- 
forming with  them,  and  indicating  that  they  were  spread  there  by 
the  current  which  moved  the  sand  grains.  Among  the  coarse  ma- 
terial the  shells  are  mixed  indiscriminately.  In  many  cases  the 
gravels  are  of  the  loose  type,  with  scarcely  any  sand  between  them, 
indicating  deposition  by  a  powerful  current.  Along  these  zones  air 
and  water  have  most  readily  penetrated,  and  a  deposition  of  iron 
oxid  has  been  formed  which  stains  both  pebbles  and  shells.  The 
shells  are  generally  very  fragile,  and  commonly  show  signs  of  wear. 
Gastropods  are  most  abundant  in  the  Goat  island  gravels. 

In  Prospect  park  several  excavations  formerly  exposed  these 
gravels.  The  deposit  here  consists  of  sand  and  gravel  with  the 
pebbles  moderately  rounded,  though  occasionally  subangular,  and 

*For  descriptions  and  illustrations  of  these  shells,  see  chapter  5. 
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varying  in  diameter  up  to  6  inches  or  a  foot.  The  stratification  is 
rude,  and  shells  are  abundant.  These  are  mostly  fresh-water  mus- 
sels (Unio,  Alasmodonta,  etc.)  and  the  valves  are  generally 
found  in  conjunction,  a  fact  which  may  indicate  that  these  shells 
lived  here.  Small  gastropod  and  pelecypod  shells  are  plentifully 
mingled  with  the  pebbles  and  sai»ds.  Below  this  are  coarser  de- 
posits where  boulders  up  to  several  feet  in  diameter  occur,  and  below 
this  occurs  a  bluish  clay.  In  all  of  these  beds  shells  have  been 
sparingly  found. 

Several  excavations  have  been  made  in  Queen  Victoria  park,  and 
here  shells  are  common.  The  Unionidae  appear  to  be  most  abund- 
ant, though  small  gastropods  are  not  uncommon.*  All  appear  to 
have  been  more  or  less  waterworn.  The  mussel  shells  arc  gen- 
erally decayed,  owing  no  doubt  to  percolating  waters.  Below  Clif- 
ton, the  lower  of  two  terraces  is  of  a  somewhat  sandy  character, 
though  many  boulders  occur  in  it.  Shells  of  unios  occur  sparingly 
in  these  deposits,  and  a  few  small  gastropods  were  found  in.  the 
lowest  terrace.  Farther  north  several  excavations  in  the  lower  ter- 
races of  the  old  river  show  loose  gravels  alternating  with  a  sort  of 
till,  a  few  Goniobasis  and  other  gastropod  shells  being  found 
here.  In  some  cases  the  gravels  have  become  cemented  into  a  con- 
glomerate by  a  deposit  of  calcite  between  them,  often  of  consider- 
able thickness.  Boulders  of  similarly  cemented  gravels  are  found 
in  the  gorge  below,  at  the  whirlpool. 

It  will  thus  be  seen  that,  throughout  the  greater  part  of  the  young 
Niagara,  deposition  was  going  on  as  well  as  erosion.  The  amount 
of  erosion  of  the  river  bed  was  probably  very  slight,  that  of  the 
banks  being  much  more  pronounced.  The  chief  part  in  the 
cutting  of  the  gorge  was  enacted  by  the  cataract,  which  cut 
backward  from  Lewiston,  the  amount  of  dcrxmward  cutting  by 
the  river  being  insignificant.  The  manner  in  which  the  cata- 
ract performed  its  work  of  cutting  may  today  be  observed 
in  both  the  American  and  Canadian  falls,  a*?  well  as  in  water- 
falls of  other  streams  falling  over  strata,  the  arrangement  of  which 
is  similar  to  that  obtaining  at  Niagara.  The  essentials  are  a  re- 
sistant stratum  overlying  a  weak  one,  the  latter  being  constantly 


CUIF  on  the  Canotllnii  hUIo  of  tUo  eoi'Ke.  sIioivIiik  tlip  reoedliic  base.  Tb? 
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worn  away  by  the  spray  generated  by  the  falUng  water,  thus  under- 
mining the  resistant  layer.  Such  undermining  may  be  seen  in  the' 
Cave  of  the  Winds.  In  course  of  time  this  undermining  progresses 
so  far  that  the  projecting  portion  of  the  capping  stratum  breaks 
down  for  want  of  support,  and  the  crest  line  of  the  fall  becomes 
abruptly  altered.  The  fallen  fragments  accumulate  at  the  foot  of 
the  fall,  where  they  will  remain  if  the  force  of  the  water  is  unable 
to  move  them,  as  illustrated  by  the  rock  masses  lying  at  the  foot 
of  the  American  fall.  If.  however,  the  force  of  the  falling  water  is 
great  as  at  the  Horseshoe  falls,  these  blocks  will  be  moved  about, 
perhaps  even  spun  about,  and  so  made  to  dig  a  deep  channel  below 
the  falls.  In  the  soft  rocks  which  He  at  the  foot  of  the  Horseshoe 
falls  a  channel  probably  not  less  than  2oo  feet  in  depth  has  been 
dug  in  this  manner.    (Fig.  15) 


When  we  consider  the  Niagara  gorge  in  detail  we  find  it  to  be 
much  more  complex  than  would  at  first  appear.  The  first  ab- 
normal feature  which  presents  itself  in  a  map  view  of  the  entire 
gorge  is  the  bi-crescentic  character  of  its  course,  with  the  rectan- 
gular turn  at  the  whirlpool,  a  course  very  different  from  that  which 
we  are  accustomed  to  find  in  large  rivers  whose  direction  of  flow 
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lias  been  uninfluenced  by  preexisting  relief  features,  (Fig.  i6> 
Another  feature  of  importance  is  the  varying  width  of  rfiflfereni 
parts  of  the  gorge,  and  the  corresponding  increase  in  velocity  of 
current  in  the  narrower  parts.  The  depth  of  the  channel  also  varies 
in  different  portions  of  the  gorge,  being  in  general  greater  in  the 
wider  and  less  in  the  narrower  parts.     (Fig.  i8) 


The  first  mile  and  three  fourths  of  the  gorge,  or  that  portion 
marking  the  retreat  from  the  escarpment  to  the  Devil's  hole,  extends 
nearly  due  south,  and  is  fairly  uniform  in  width,  comparatively  nar- 
row, and  with  a  current  of  great  velocity.  The  narrowness  of  this 
stretch,  when  compared  with  the  channel  made  by  the  present 
cataract  from  the  railroad  bridges  southward,  .seems  to  indicate  a 
smaller  volume  of  water  during  its  formation  than  that  now  passing 
over  the  falls.  An  alternative  hypothesis  accounts  for  the  narrow- 
ness <if  this  section  of  ihc  gorge  by  assuming  it  to  be  a  prcglacial 
drift-filled  channel,  made  by  an  obsequent  stream  flowing  north- 
ward to  the  Ontario  lowland,  similar  to  that  which  made  the  old 
St  Davids  channel,  but  rcexcavnte<l  by  the  Niagara.  Tt  is  highly 
probable  that  there  was  at  least  a  sliallow  channel  which  served  as 
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a  guide  to  the  young  Niagara.  The  southward  continuation  of 
this  channel  beyond  the  Devil's  hole,  is  found  in  the  valley  of 
Bloody  run,  a  shallow  but  distinct  depression  now  followed  in  part 
by  the  Lewiston  branch  of  the  New  York  Central  railroad  and 
evidently  of    preglacial  origin,  as  its  floor  is  covered  with  till. 

Next  above  this  low^est  section  of  the  gorge  is  one,  in  general 
much  broader,  and  extending  in  a  southwest  direction  from  the 
Devil's  hole  to  the  whirlpool,  a  distance  of  a  little  less  than  two 
miles.  This  section  is  contracted  near  its  middle  by  the  projection 
from  the  Canadian  bank,  known  as  Fosters  flats,  or  Niagara  glen. 

The  river  is  here  scarcely  300  feet  wide,  though  the  tops  of  the 
banks  are  in  places  over  1700  feet  apart.  Above  Fosters  flats  and 
almost  as  far  as  the  whirlpool,  the  river  is  very  calm,  and  apparently 
deep,  while  at  the  point  of  contraction  at  the  southern  end  of  Fos- 
ters flats,  the  waters  suddenly  become  tumultuous  and  rush 
through  the  narrow  channel  with  great  velocity.  This  sudden 
change  -has  been  attributed  to  a  sudden  decrease  in  depth  of  the 
river  at  this  point,  but  it  is  evident  that,  even  if  the  channel  had  the 
same  depth  as  above,  the  sudden  contraction  would  produce  a 
similar  effect,  for  the  waters,  spread  out  over  a  broad  and  deep 
channel,  on  being  suddenly  forced  to  pass  through  a  narrow  one, 
would  from  mere  crowding  into  a  smaller  space  assume  a  violent 

aspect. 

Niagara  glen,  or  Foster's  Hats 

PLATE  8 

This  is  one  of  the  most  interesting  places  along  the  whole 
Niagara  river,  though  generally  little  visited  by  tourists.  From  the 
Canadian  side  a  platform  of  limestone  projects,  whose  surface  is  a 
little  below  that  of  the  general  level  of  the  upland  plain,  from  which 
it  is  separated  by  a  steep  blufT.  The  platform  is  known  as  Winter- 
green  flat,  and,  though  sparingly  wooded,  is  very  deficient  in  soil. 
The  bluff  which  bounds  it  on  the  west  is  a  part  of  the  old  river 
bank.  On  the  remaining  sides  this  platform  is  limited  by  abruptly 
descending  cliflfs,  at  the  base  of  which  are  extensive  talus 
slopes  descending  to  a  lowland  of  considerable  extent.  This  low- 
land, which  is  known  as  Fosters  flats,  has  its  surface  well  strewn 
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with  huge  boulders  of  limestone.  The  diff  which  limits  Winter- 
green  flat  on  the  northern  or  downstream  side  is  the  highest  and 
most  precipitous,  and  from  its  base  a  well  marked,  dry  channel 
leads  northward  for  a  third  of  a  mile  to  the  river's  edge.  Tliis  chan- 
nel is  separated  from  the  present  river  channel  on  the  right  by  a 
ridge  which  appears  tu  L-onsist  of  huge  hmcstonc  blocks,  though  its 
base  is  probably  formed  by  undisturbed  remnants  of  the  lower 
strata  of  the  region.  Tlie  floor  of  this  old  channel  is  strewn  with 
huge  limestone  boulders,  such  as  are  found  at  the  foot  of  the 
American  falls  today,  and  its  left  bank  is  the  precipitous  west  wall 
of  the  Niagara  gorge.     (Fig.  17) 


Fl«.  IT  vleivorNls«Br>RlmnrF'impr'«naI>.  luoklDRiaDth,    ForkM omltMd.    (ArtnOlltaR) 

These  various  features  have  been  well  explained  by  Mr  Gilbert.' 
who  holds  that  a  narrow  island  comparable  to  Goat  island,  divided 
the  tall  in  two.  when  it  had  receded  to  the  northern  end  of  Fosters 
flats.  The  foundations  of  this  island,  which  has  since  crumbled 
away,  are  seen  in  the  ridge  which  divides  the  old  dry  channel  on 
the  left  from  tho  main  bed  of  the  river.  The  eastern  or  American 
fall  at  that  time  was  the  larger  of  the  two,  and  it  receded  more 

'Nal.  geog.  monographs,     Niagara  falls  and  their  history. 
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rapidly.  "  When  the  Canadian  fall  reached  the  head  of  the  island, 
the  American  had  just  passed  it,  and  part  of  the  sheet  of  water  on 
Wintergjeen  flat  was  drained  eastward  into  the  gorge  opened  by  the 
American  fall.  The  Canadian  fall,  through  the  loss  of  this  water, 
became  less  active,  and  soon  fell  out  of  the  race."^  By  the  final  re- 
treat of  the  American  fall  beyond  the  southern  end  of  Wintergreen 
flat,  the  latter  was  left  as  a  dry  platform  with  precipitous  sides,  over 
which  once  poured  a  portion  of  Niagara's  torrent. 

While  the  occurrence  of  an  island  in  the  position  pointed  out  by 
Gilbert  was  undoubtedly  the  immediate  cause  of  the  division  of  the 
falls,  the  more  fundamental  cause,  and  the  one  to  which  the  island 
itself  owed  its  existence,  is  to  be  sought  elsewhere.  From  an  in- 
spection of  the  map  the  suggestion  presents  itself  that  there  may 
be  a  vital  connection  between  the  abandoned  falls  at  Fosters  flats 
and  the  great  bend  of  the  river  at  the  whirlpool.  When  a  great 
river  runs  for  a  mile  or  more  in  a  straight  line,  as  the  Niagara  does 
above  the  whirlpool,  and  then  abruptly  turns  to  the  right,  the  cur- 
rent is  deflected  by  this  sudden  change  in  direction  to  the  right  bank 
of  the  river  below  the  bend,  which  it  continues  to  hug  till  again  de- 
flected. It  is  thus  that  the  greatest  amount  of  water  will  be  carried 
along  the  right  bank  of  the  river,  causing  a  deeper  channeling  there. 
When  Niagara  falls  had  receded  to  the  present  northern  end  of 
Foster's  flats,  the  greatest  amount  of  water  was  carried  over  its 
right  side.  The  resulting  deepening  of  the  channel  on  the  right, 
and  the  consequent  drawing  off  of  the  water  toward  that  side,  was 
the  cause  of  the  appearance  of  the  island  (if  such  existed,  as  seems 
probable  from  the  remaining  foundation)  above  the  water  and  the 
consequent  division  of  the  falls.  A  precisely  analogous  feature  oc- 
curs in  the  lower  falls  of  the  Genesee  river  below  Portage.  Here, 
however,  no  island  was  formed,  though  in  other  respects  the  two 
cases  are  nearly  alike.  In  the  Genesee  the  change  has  occurred 
in  comparatively  recent  times,  and  records  of  earlier  conditions  have 
been  preserved.  An  abrupt  bend  of  the  river  to  the  right,  deflected 
the  current  to  the  right  bank  below  the  bend,  and  thus  caused  the 
deepening  of  the  river  bed  on  that  side,  as  well  as  the  more  rapid 

^Gilbert.     Nat.  geog.  monographs.     Niagara  falls  and  their  history. 
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recession  of  the  right  hand  portion  of  the  falls.  In  the  course  of  a 
comparatively  short  time  the  channel  became  so  deep  on  the  right, 
and  the  falls  receded  so  fast  on  that  side,  that  all  the  water  was 
drawn  off  from  the  larger  portion  of  the  river  bed  on  the  left,  which 
today  remains  as  a  triangular  platform  comparable  to  Wintergreen 
flat,  with  steep  sides,  and  several  hundred,  feet  wide,  at  its  down- 
stream end.  The  river  now  flows  in  a  channel,  in  places  less  than 
lo  feet  wide,  and  lOO  feet  below  the  level  of  the  platform  which 
was  its  bed  less  than  lOO  years  ago.  The  present  lower  fall,  having 
mostly  receded  beyond  the  upstream  end  of  the  platform,  again 
extends  across  the  entire  bed  of  the  river.  The  water  in  the  river 
has  not,  as  far  as  known,  changed  in  average  volume,  though  above 
and  below  the  narrow  part  the  gorge  is  many  times  as  wide.  All 
the  water  which  passes  in  a  thin  sheet  over  a  broad  fall  above  the 
narrow  gorge  is  forced  to  pass  through  this  contracted  portion,  and 
presents  a  rushing  current,  though  the  bed  is  deeper  here  than 
where  the  gorge  is  broader.  The  time  required  for  the  recession 
of  the  fall  over  the  space  of  the  2000  feet  of  narrow  gorge,  must 
have  been  much  shorter  than  that  required  for  the  recession  through 
a  similar  length  in  the  broader  portion  of  the  gorge,  for  the  con- 
centration of  the  waters  here  enabled  it  to  do  much  more  effective 
work. 

Judging  by  analogy,  we  may  assume  that  the  narrow  channel  op- 
posite Foster's  flats  was  cut  by  a  stream  of  the  full  power  of  the 
present  Niagara,  but  whose  main  mass  of  waters  was  carried  over 
the  right  side  of  the  fall  on  account  of  the  bend  in  the  stream  above. 
The  present  Horseshoe  falls  is  cutting  a  much  narrower  gorge  than 
that  to  the  north  of  it,  owing  to  its  peculiar  position  at  the  angle 
of  a  second  great  bend.  (Fig.  19)  From  the  fact  that  the  cutting 
was  most  profound  on  the  eastern  or  right  bank  of  the  river  at 
Foster's  flats,  this  bank  has  received  the  precipitous  character  which 
it  has  retained  to  the  present  day. 

An  interesting  fact  bearing  on  the  interpretation  of  the  history 
of  Foster's  flats,  is  the  occurrence  in  the  sands  among  the  huge 
boulders  near  the  foot  of  the  ancient  falls,  of  shells  of  the  small 
fresh-water     gastropod,      Pomatiopsis     lapidaria      Say,^ 

^Sce  chapter  5. 
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which  is  found  living  in  the  Niagara  river  today,  but  only  on  the 
rocks  and  boulders  lying  in  the  constant  spray  of  the  modern 
cataract. 

After  passing  Foster's  flats,  the  scene  of  greatest  erosive  activity 
seems  to  have  been  transferred  to  the  left  bank  of  the  river.  This 
is  indicated  by  the  verticality  of  this  side  of  the  gorge  south  of  Fos- 
ter's flats,  which  suggests  active  erosion,  while  the  lowland  known 
as  Ongiara  park  opposite  to  this  on  the  New  York  side  of  the  river, 
with  its  enormous  boulders  scattered  about,  recalls  the  dry  chan- 
nel on  Fosters  flats  or  the  foot  of  the  present  American  fall,  and 
suggests  an  amount  of  water  insufficient  to  remove  them.  This 
may  be  accounted  for  by  assuming  that  the  nearness  of  the  fall  had 

r  R  W  f««t«r  C 


Fig  18  Longltadlnal  section  of  the  Niagara  gorge  from  the  falls  F  to  Qaeenston  hlghts  E.  show- 
ing strata  of  west  t>ank  and  depth  of  channel.  (After  Gilbert)  R  railway  bridges.  W  whirlpool* 
Foster-  Foster's  flats.    Figures  Indicate  miles. 

given  the  river  itself  greater  momentum  above  the  fall,  and  that 
hence  it  dug  deeper  into  the  old  drift-filled  valley  of  the  St  Davids 
at  the  whirlpool.  As  a  result,  the  deflection  of  the  current  to  the 
right  bank  became  more  abrupt,  striking  the  New  York  bank  im- 
mediately south  of  where  Ongiara  park  now  is,  and,  being  again  de- 
flected toward  the  Canadian  side,  it  reached  this  just  at  the  southern 
end  of  Foster's  flats,  thenceforth  for  a  time  causing  the  most  active 
erosion  on  that  side.  The  washing  out  of  the  drift  from  the  old 
St  David's  channel  furnished  the  river  with  tools  with  which  it  was 
able  to  cut  down  into  its  bed,  so  that  in  this  portion  erosion  was 
probably  both  by  backward  cutting  of  the  falls  and  downward  cut- 
ting  of  the  river  above  the  falls. 

We  have  so  far  considered  the  falls  as  of  simple  type,  but  it  is 
by  no  means  certain  that  such  was  the  case.  If  we  judged  from 
analogy  with  other  streams  which  have  cut  gorges  in  the  same  strata 
as  those  found  at  Niagara,  we  should  suppose  that,  as  in  the  case 
of  these  streams,  a  separate  fall  was  caused  at  Niagara  by  each  re- 
sistant layer.  Thus  in  the  lower  Genesee  river,  at  Rochester,  one 
fall  is  caused  by  the  upper  hard  bed  of  the  Medina  formation,  an- 
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Other  by  the  limestone  of  the  Clinton  group,  and  a  third  by  the 
Lockport  limestone.  In  the  Niagara  river  we  might  suppose  that 
at  least  three,  and  possibly  four,  falls  had  existed  at  one  time.  The 
lowest  of  these  would  have  been  over  a  hard  bed  of  sandstone, 
about  25  feet  thick,  and  about  100  feet  below  the  top  of  the  Medina 
group.  Another  might  have  been  caused  by  the  hard  capping 
stratum  of  Medina  sandstone,  10  feet  thick.  A  third  over  the  30 
feet  of  Clinton  limestone;  while  a  fourth  would  have  been  formed 
over  the  Lockport  limestone.  The  second  and  third  would  per- 
haps unite  in  one,  as  the  shale  bed  between  the  two  resistant  layers 
is  only  6  feet  thick.  It  may  however  be  objected  that  in  a  great 
cataract  the  force  of  the  falling  water  is  such  as  to  cause  uniform 
recession  of  all  the  layers,  and  that  hence  only  one  great  fall  existed. 

The  whirlpool 

PLATE  9 

Perhaps  the  most  remarkable  part  of  the  entire  gorge  is  its  g^eat 
swollen  elbow,  the  whirlpool.  Here  the  current  rushing  in  from  the 
southeast  with  great  velocity,  circles  around  the  basin  and  finally 
escapes,  by  passing  under  the  incoming  current,  through  the  com- 
paratively narrow  outlet,  in  a  northeasterly  direction.  The  waters 
in  the  whirlpool  have  probably  a  depth  of  150  or  200  feet,  but 
both  the  outlet  and  the  inlet  are  shallow,  for  here  ledges  of  the 
hard  quartzose  bed  of  the  Medina  formation  project  into  the  river, 
extending  in  the  latter  case  probably  across  the  channel.  An  ex- 
amination of  the  walls  of  the  whirlpool  basin  shows  that  rock  is 
absent  on  its  northwestern  side,  the  wall  here  being  formed  of  un- 
consolidated material  or  drift.  This  is  best  seen  on  descending  to 
the  edge  of  the  whirlpool  on  the  Canadian  side,  through  the  ravine 
of  Hownians  creek.  It  will  be  observed  that  the  Niagara  has  here 
expi^sed  a  cross-section  of  the  ancient  drift-filled  channel  which  ex- 
tends southeastward  from  St  Davids.  This  channel  appears  to  have 
been  that  of  a  prcglacial  stream  of  the  obsequent  type.^  which  was 
tributary  to  the  streams  of  the  Ontario  lowland.  Some  geologists 
however,  notablv  Mr  Tavlor,  believe  that  this  old  channel  mav  have 


^Sce  chapter  i. 
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been  formed  by  a  river  and  cataract  similar  to  the  Niagara  of  today, 
during  interglacial  time.  That  this  old  channel  was  once  occupied 
by  ice  is  shown  by  the  glacial  scratches  on  the  limestone  ledges  ex- 
posed in  the  western  wall  of  the  old  gorge,  where  this  has  been 
cleared  of  drift  by  Bowmans  creek,  and  it  is  apparent  that  the  filling 
in  by  drift  must  have  occurred  after  the  ice  occupation.  An  in- 
spection of  the  map  will  show  that  a  part  of  the  present  Niagara 
gorge,  that  containing  the  whirlpool  rapids,  is  in  direct  continuation 
of  the  old  St  Davids  channel,  and  that,  a  little  above  the  railroad 
bridges,  the  Niagara  makes  a  pronounced  bend,  which  brings  it  in 
conformity  with  the  direction  of  this  channel.  This  suggests  that 
there  was  at  least  a  shallow  depression,  the  insignificant  southeast- 
ward continuation  of  the  St  Davids  channel,  which  guided  the 
waters  of  the  Niagara  in  this  direction.  Here  a  question  of  great 
importance  in  the  history  of  the  Niagara  presents  itself.  Did  the 
ancient  St  Davids  gorge  end  where  is  now  the  south  side  of  the 
whirlpool,  with  only  a  shallow  surface  channel  extending  beyond 
this  point,  or  was  the  gorge  of  the  whirlpool  rapids  a  part  of  the 
old  St  Davids  channel,  which  was  merely  cleared  by  the  Niagara 
of  the  drift  that  filled  it?  The  latter  condition  was  assumed  to  be 
the  true  one  by  Dr  Julius  Pohlman  of  Buffalo,  a  pioneer  in  the  study 
of  the  Niagara  gorge  and  the  first  to  recognize  the  complexity  of 
the  channel  and  attempt  to  account  for  its  varying  character.  The 
theory  is  still  held  by  many  geologists.  On  the  other  hand,  Taylor 
and  others  think  it  more  likely  that  the  ancient  gorge  stopped  where 
is  now  the  inlet  to  the  whirlpool,  and  that  the  gorge  above  it  is 
the  product  of  post-glacial  erosion.  If  this  view  be  accepted,  the 
narrowness  and  shallowness  of  the  gorge  of  the  whirlpool  rapids 
must  be  accounted  for  by  some  change  in  the  volume  of  water  dur- 
ing its  formation.  Taylor,  who  has  studied  this  problem,  has  come 
to  the  conclusion  that,  during  the  time  that  the  gorge  of  the  whirl- 
pool rapids  was  being  excavated,  the  upper  great  lakes  (then  united 
into  Lake  Nipissing)  discharged  by  way  of  the  Nipissing-Alattawa 
river  as  already  outlined,  and  that  therefore  Niagara  drained  only 
the  shallow  Lake  Erie,  the  amount  of  water  in  the  river  being  only 
one  eighth  its  present  volume.     It  is  easy  to  see  that  such  a  reduc- 
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lowest  of  these  would  have  been  over  a  b'  ^vc 

about  25  feet  thick,  and  about  100  feet  bel'        .    ;^.  jpjj^-r 

^rouj).     Another  might  have  been  c?  \ji  ^ 

stratum  of  Medina  sandstone,  10  fe^  and  ilu' 

feet  of  Clinton  limestone;  while  a  e  railwav 

over  the  Lockport  limestone.    '  size  of  the 

haps  imite  in  one,  as  the  shal*'      •  ,    *  ^  the  water  now 

is  only  6  feet  thick.     It  m*      '  --'^  .lation  between  change 

cataract  the  force- of  the    ..  /  ..ange  in  size  of  the  gorge  nl 

recession  of  all  the  lay<*  /  ^,jstive,  and  seems  admirably  to  ac- 

>»l)served  in  the  gorge.     For  example,  it 

.  the  sudden  widening  of  the  gorge  just  before 

,,»/ripool,  forming  what  Taylor  has  called  the  Ivldy 

Perhaps  tf» ..  ^yit- .■'trong  eddy  which  characterizes  this  portion  of  the 

swollen  db    "'.  uKler  part  of  the  gorge  Taylor  believes  was  formed  bv 

.■'  /'*'' 
southeSF   '    fjrtrc-volume  river  which  cut  out  the  broad  channel  north 

escape    *■  j^jy/pool.  and  he  farther  thinks,  tiiat  the  suclden  change  fn»m 

parr     i*"!^rf(i  channel  to  the  narrow  one  of  the  whirl])ool  rapids  marks 

IP      ''^^.(/nction  in  volume  of  water  on  the  opening  of  the  \i])issin^- 

'        /f/3****'^  channel,  which  had  hitherto  been  blocked  by  the  remnant 

V  f/ie   Laurentian    glacier.     There   are    however   several    features 

^./lich  must   be  satisfactorily  explained  bef«)re  this  theory   f which 

[^phani  rejects  on  grounds  already  stated)  can  be  accepted.     It  is 

lii^hly  i)robable  that  the  gorge  of  St  Davids  was  worn  back  beyoutl 

the  whirlpool.      PVom  the  great  dejuh  of  the  whirlpool  basin,  and 

the  j)resence  of  the  quartzose  sandstoiu-  be<l   at  the  Inlet  to   ii.   it 

setniN  pn»l)al)Ii-  that  a  fall  e\iste<l  here  in  the  ancient  stream  which 

carved  ilio  St   David.s  channel.     That  channel  has  pmbably  a  de])th 

similar  in  nr  j^^reater   than   that  of  the  part   now  conslitutinj^  liie 

wliirlpnol  liasiii.      \«>w.  if.  as  we  have  reason  to  believe,  this  t»ld 

chamu'l  was  forme(l  by  an  obse(|uent  stream  of  moderate  volun:  • 

tlnwinjr  northward  tn  the  (  )mario  lijwland.  it  can  hardly  be  assumetl 

tiiat  tluTi-  wa^  l)ut  nne  cnntinu»»us  fall  «»[  from  four  hundred  u\  tivo 
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hundred  feet  in  hight,  with  such  a  pronounced  alternation  of  hard 
and  soft  layers.  We  must  rather  assume  that  a  separate  fall  existed 
over  each  hard  layer,  and  that,  as  in  the  other  streams  flowing  north- 
ward over  these  same  strata,  these  falls  were  separated  from  one 
another  by  considerable  distances.  If  then,  as  is  clearly  indicated 
by  the  quartzose  sandstone  ledge  at  the  inlet  to  the  whirlpool,  the 
lowest  of  these  falls  was  at  that  place,  the  other  two  or  three  must 
have  been  at  some  distances  up  stream,  and  in  that  case  it  is  not  too 
much  to  assume  with  Pohlman,  that  the  upper  old  falls  over  the 
Lockport  limestone  were  somewhere  near  where  the  gorge  is  now 
spanned  by  the  railway  bridges.  Taylor,  however,  does  not  en- 
counter this  difficulty,  for  he  assumes  that  the  St  Davids  gorge  was 
formed  by  an  interglacial  Niagara,  the  great  cataract  of  which,  just 
before  its  cessation  (probably  through  a  southward  diversion  of  the 
drainage)  plunged  as  a  single  fall  over  the  cliff  into  the  basin  now 
holding  the  whirlpool.  To  this  view  it  may  be  objected  that  the 
old  St  Davids  gorge  is  not  such  as  would  be  formed  by  a  single 
great  cataract,  since  it  flares  out  northward,  having  a  width  at  St 
Davids  of  perhaps  two  miles.  Such  a  form  is  more  readily  ac- 
counted for  if  one  assumes  that  the  valley  was  made  by  the  headward 
gnawing  of  an  obsequent  stream  and  its  various  branches.  Taylor 
meets  this  objection  by  invoking  the  action  of  readvancing  ice  to 
broaden  the  gorge,  but,  unless  the  last  ice  advance  was  from  a  very 
different  direction  from  that  indicated  by  the  striae  of  this  region, 
this  hypothesis  will  scarcely  hold.  That  direction,  as  already  noted, 
is  30°  west  of  south,  while  the  direction  of  the  old  gorge  is  almost 
due  northwest.  Why  may  we  not  assume  that  only  a  portion,  the 
southern  one  of  the  gorge  of  the  whirlpool  rapids,  was  carved  by 
the  Niagara  during  the  time  that  its  volume  was  diminished,  and 
that  the  greater  portion  of  this  gorge  was  preglacial?  This  would 
greatly  reduce  the  length  of  time  during  which  the  upper  lakes  dis- 
charged by  way  of  the  Nipissing-Mattawa  river,  though  probably 
leaving  time  enough  for  the  waters  from  these  lakes  to  produce  all 
the  erosion  features  found  in  this  ancient  stream  channel.  This 
would  still  leave  the  Eddy  basin  to  be  accounted  for,  a  difficulty 
which  may  perhaps  be  diminished  by  assuming  that  the  secQnd  of 
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the  ancient  falls  was  situated  at  the  point  where  the  gorge  contracts 
to  the  width  of  the  narrower  channel  of  the  whirlpool  rapids. 

It  will  thus  be  seen  that  this  interesting  problem  of  the  origin 
of  the  gorge  of  the  whirlpool  rapids,  propounded  nearly  20  years 
ago  by  Dr  Pohlman,  is  by  no  means  wholly  solved.  We  may  re- 
turn to  the  original  solution  of  the  propounder  of  the  question  or 
we  may  find  new  evidence  which  will  corroborate  Taylor's  explana- 
tion. And  who  shall  say  that  still  other  explanations  of  these  fea- 
tures may  not  be  forthcoming  in  the  future,  when  those  now  de- 
manding attention  will  be  no  longer  regarded  as  plausible  or  suffi- 
cient? 

The  upper  gorge  and  the  falls 

PLATES   I,  2,  4,  5,  II 

Whatever  may  be  believed  with  reference  to  the  narrow  gorge  of 
the  whirlpool  rapids,  most  observers  agree  that  the  broad  and  deep 
gorge  from  Qifton  to  the  present  falls  was  made  by  a  cataract  carry- 
ing the  full  supply  of  water.  This,  the  latest  and  most  readily  in- 
terpreted part  of  the  gorge,  has  come  to  an  end  at  the  Horseshoe 
falls  of  today,  and  the  character  of  the  channel  hereafter  to  be  made 
can  only  be  conjectured.  The  river  has  reached  another  of  its 
critical  points,  where  a  rectangular  turn  is  made,  and  it  is  not  im- 
probable that,  as  at  the  other  turns,  so  here  the  character  of  the 
gorge  will  change.  Already  a  short  channel,  considerably  narrower 
than  that  of  the  last  preceding  portion,  has  been  cut  by  the  Horse- 
shoe falls.  (Fig.  19)  This  narrowness  of  the  channel  is  due  to  the 
Concentration  of  the  water  at  the  center  of  the  stream.  It  is  easy  to 
see  that  Goat  island  and  the  other  islands  owe  their  existence  to  this 
concentration  of  the  water;  for  at  one  time,  as  shown  by  the  shell- 
bearing  gravels,  these  islands  were  under  water.  Tlie  channel 
above  the  Horseshoe  falls  has  been  cut  more  than  50  feet  below  the 
summit  of  Goat  island  at  the  falls,  while  the  upper  end  of  the  island 
is  still  at  the  level  of  the  water  in  the  river. 

Goat  island  lies  on  one  side  of  the  main  mass  of  forw^ard  rushing 
water,  which  passes  it  and  strikes  the  Canadian  bank,  from  which  it 
is  deflected  toward  the  center  of  the  cataract,  which  portion  is  thus 
deepened  and  worn  back  most  rapidly.     The  directions  of  the  cur- 
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rents  may  be  seen  from  the  upper  walks  in  the  Canadian  park,  and 
the  effectual  erosion  of  the  banks  may  also  be  observed.  In  many 
cases  the  shores  have  been  ballasted  and  otherwise  protected  against 
the  current.  During  an  earher  period,  when  the  falls  were  situated 
farther  north,  and  before  the  central  part  of  the  stream  had  been 
deepened  to  its  present  extent,  the  water,  then  at  the  level  of  the 
river  above  Goat  island,  flooded  what  is  now  the  Queen  Victoria 


park,  and  carved  from  the  till  the  pronounced  concave  wall  which 
now  bounds  the  park  on  the  west.  A  local  eddy,  probably  during 
very  recent  times,  carved  the  steep  and  still  fresh  semicircular  cliff 
which  incloses  the  Dufferin  islands. 

The  fate  of  Goat  island  is  not  difficult  to  foresee.     In  a  thousand 
years  from  now,  at  the  present  rate  of  recession,  the  Horseshoe  falls 
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will  have  reached  the  upper  end  of  the  island  and  will  draw  off  all 
the  waters  from  the  American  falls,  which  by  that  time  will  have 
receded  only  about  half  way  to  the  Goat  island  bridge.  All  the 
islands  will  then  be  joined  by  a  dry  channel  to  the  mainland,  an 
event  which  was  anticipated  in  the  year  1848,  when,  owing  to  an  ice 
blockade  in  the  Niagara  river  near  Buffalo,  the  American  fall  was 
deprived  of  all  its  waters  for  a  day.  As  already  indicated  by  Gil- 
bert's forecast,  in  from  two  to  three  thousand  years  from  now,  or 
long  before  the  falls  have  even  reached  the  head  of  Grand  island, 
the  drainage  of  the  great  lakes  will  be  reversed,  provided  the  land 
continues  to  rise  northward  as  it  has  in  the  past,  and  Niagara  will 
carry  only  the  drainage  of  the  immediate  neighborhood.  From  a 
majestic  cataract  it  will  dwindle  to  a  few  threads  of  water  falling  over 
the  great  precipice,  such  as  may  be  seen  during  the  summer  season 
in  the  upper  falls  of  the  Genesee  at  Rochester. 

Age  of  Niagara 

Speculations  as  to  the  age  of  Niagara  have  been  indulged  in  ever 
since  men  began  to  recognize  that  the  river  had  carved  its  own 
channel.  The  length  of  time  required  for  the  excavation  of  Niagara 
gorge  is  not  merely  of  local  interest  but  serves  as  a  basis  for  esti- 
mating the  length  of  time  since  the  disappearance  of  the  Laurentian 
glaciers  from  this  region,  and  incidentally  it  has  served  as  a  chro- 
nometer for  approximately  measuring  the  age  of  the  human  race 
on  this  continent.  From  insufficient  data  Sir  Charles  Lvell  esti- 
mated  the  age  of  Niagara  at  36,000  years,  while  others  have  assumed 
an  age  as  high  as  100,000  years  or  more. 

No  reliable  basis  for  estimating  the  age  of  the  gorge  was  known 
till  a  series  oi  surveys  were  made  to  determine  the  actual  recession 
of  the  cataracts.  From  these  the  following  variable  rates  of  reces- 
sion of  the  two  falls  have  been  obtained.^ 

*  Report  N.  Y.  state  engineer.     1890. 
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The  American  falls 

Feet  ft  year 


From 

1842  to 

187s 

.74 

1875   " 

1886 

.11 

1886   " 

1890 

1.65 

averaging 

From 

1842  to 

1890 
The  Horseshoe  falls 

.64 

From 

1842  to 

1875 

2.01 

1875 " 

1886 

1.86 

1886  " 

1890 

S-oi 

averaging 

From 

1842  to 

1890 

2.18 

This  shows  a  most  rapid  increase  in  the  rate  of  recession  during 
the  four  years  between  the  last  two  surveys.  From  this  we  may 
assume  that  the  mean  recession  of  a  cataract  combining  the  volumes 
of  both  American  and  Horseshoe  falls,  such  as  existed  throughout 
the  greater  period  of  gorge  excavation,  is  at  least  three  feet  a  year 
and  may  be  as  high  as  four  or  even  five  feet  a  year. 

The  first  to  make  use  of  this  known  rate  of  recession  in  estimat- 
ing the  age  of  the  gorge  was  Dr  Julius  Pohlman.  He  considered 
that  the  gorge  of  the  whirlpool  rapids  and  other  portions  of  the 
present  gorge  were  of  preglacial  origin,  and  so  reduced  the  length 
of  post-glacial  time  to  3500  years.  Since  that  time  numerous  esti- 
mates of  the  age  of  the  gorge  have  been  made,  the  results  often 
varying  widely,  owing  to  different  interpretations  given  to  the  nar- 
row portions  of  the  gorge.  It  is  perfectly  evident  that,  if  Niagara 
was  deprived  of  seven  eighths  of  its  water  supply,  for  the  period  of 
time  during  which  the  gorge  of  the  whirlpool  rapids  was  excavated 
a  very  slow  rate  of  recession  must  have  obtained,  and  hence  the  age 
of  the  gorge  is  greatly  increased.  Upham,  who  does  not  believe 
in  the  withdrawal  of  the  waters,  makes  the  age  of  the  gorge  be- 
tween 5000  and  10,000  years.  Spencer  and  Taylor  are  ardent  ad- 
vocates of  the  reduction  of  the  volume  of  water  during  a  prolonged 
period,  when  the  supply  from  the  upper  Great  lakes  was  cut  oflF. 
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The  former  makes  the  age  of  the  gorge  in  round  numbers  32,000 
years,  the  latter  places  it  tentatively  at  50,000  years,  though  recog- 
nizing  the  uncertainty  of  many  of  the  elements  which  enter  into  his 
calculations.  Prof.  G.  F.  Wright  has  recently  applied  a  most  in- 
genious method  to  the  solution  of  this  question,  and  one  which 
seems  to  eliminate  the  doubtful  factors.^  This  method  is  based  on 
the  measured  rate  of  enlargement  of  the  oldest  part  of  the  gorge  by 
atmospheric  action.  The  present  width  of  the  river  at  the  mouth 
of  the  gorge  is  770  feet,  and  Prof.  Wright  thinks  that  it  was  probably 
not  less  at  the  time  when  the  formation  of  the  gorge  began. 
Assuming  that  the  bank  at  that  time  was  vertical,  he  finds 
that  since  then  the  stratum  of  Lockport  limestone  at  the  top 
has  retreated  388  feet.  Careful  measurements  show  that  the 
total  amount  of  work  accomplished  here  by  the  atmosphere 
since  the  beginning  of  gorge  formation,  was  the  removal  from 
the  side  of  the  gorge  of  a  mass  of  rock  constituting  in  section 
an  inverted  triangle  340  feet  high  and  with  a  base  of  388  feet.  This 
would  be  similar  to  a  mass  with  a  rectangular  section  of  the  same 
hight  but  with  a  base  194  feet  wide.  The  rate  of  waste  of  the 
banks  was  measured  by  Prof.  Wright  as  accurately  as  possible  and 
found  to  be  over  one  fourth  of  an  inch  a  year,  or  a  total  amount  of 
610  cubic  yards  of  rock  from  one  mile  of  the  gorge  wall.  From  this 
he  finds  that  10,000  years  is  the  maximum  amount  of  time  required 
for  the  entire  change  which  has  occurred  in  the  bank  since  it  was 
left  exposed  by  the  recession  of  the  cataract. 

The  most  recent  and  most  detailed  estimates  of  the  age  of  the  gorge 
have  been  made  by  Prof.  C.  H.  Hitchcock.^  He  assumes  that  the 
present  rate  of  recession  is  four  feet  annually,  and  finds  accordingly 
that  the  last  formed  section  of  the  gorge,  from  the  present  falls 
to  the  point  where  it  suddenly  contracts  above  the  railroad 
bridges,  was  fomied  during  2962  years,  which  closely  agrees 
with  Pohlman's  estimate.  Thus  the  beginning  of  the  great 
cataract  at  the  northern  end  of  the  upper  great  gorge  '*  dates  back 
to     1062     B.C.,     300    years    before    the    time    of    Romulus,    or 

*Pop.   sci.   monthly.     1899.     55-i45~55- 
*Am.  antiq.     Jan.  1901. 
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to  the  reign  of  King  David  at  Jerusalem."  Prof.  Hitchcock  be- 
lieves that  the  gorge  of  the  whirlpool  rapids  was  formed  while 
Niagara  drained  only  the  diminished  Lake  Erie,  and  he  allows  a 
period  of  7800  years  for  the  accomplishment  of  this  task.  For  the 
erosion  of  the  remaining  portion  of  the  Niagara  gorge  Prof.  Hitch- 
cock allows  8156  years.  Thus  the  total  length  of  time  required  to 
carve  out  the  Niagara  gorge  is  considered  by  Hitchcock  to  be 
18,918  years. 

The  reader  should  here  be  reminded  that  all  such  estimates  are 
little  more  than  personal  opinions,  and  that  they  necessarily  vary 
according  to  the  individual  predilections  as  to  greater  or  less  power 
of  erosion  possessed  by  the  cataract  under  the  given  circumstances. 
The  leading  questions  concerning  the  extent  of  the  preglacial 
erosion  in  this  region,  and  the  changes  in  volume  of  water  during 
the  lifetime  of  the  Niagara,  which  are  of  such  vital  importance  in 
the  solution  of  this  problem,  are  by  no  means  satisfactorily  answered. 
Nor  can  we  assume  that  we  are  familiar  with  all  the  factors  which 
enter  into  the  equation.  There  may  be  still  undiscovered  causes 
which  may  have  operated  to  lengthen  or  shorten  the  lifetime  of  this 
great  river,  just  as  there  may  be,  and  probably  are,  factors  which 
make  any  estimates  of  the  future  history  of  the  river  and  cataract 
little  more  than  a  mere  speculation.  We  may  perhaps  say  that  our 
present  knowledge  leads  us  to  believe  that  the  age  of  the  cataract 
is  probably  not  less  than  10,000  nor  more  than  50,000  years. 
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Chapter  j 
STRATIGRAPHY  OF  THE  NIAGARA  REGION 

The  stratigraphy  of  the  Niagara  region,  or  the  succession  of  fos- 
siliferous  beds,  their  origin,  characteristics  and  fossil  contents,  has 
since  the  time  of  Hall's  investigations  barely  received  cursory 
attention  from  American  geologists,  whose  interest  has  chiefly 
centered  in  the  problem  of  the  physical  development  of  the 
gorge  and  cataract.  A  careful  examination  of  the  strata 
of  this  region  and  of  their  fossils  reveals  problems  as  in- 
teresting and  profound  as  those  furnished  by  the  gorge 
and  cataract,  and  many  of  them  are  of  far  more  funda- 
mental and  far-reaching  significance.  Profoundly  interesting  and 
instructive  as  is  the  "  Story  of  Niagara  "  and  of  the  physical  develop- 
ment of  the  present  surface  features,  it  becomes  insignificant  when 
placed  by  the  side  of  that  great  history  of  the  rise,  development  and 
decline  of  vast  mlutitudes  of  organic  beings  which  inhabited  the 
ancient  seas  of  this  region  and  whose  former  existence  is  scarcely 
dreamt  of  by  the  average  visitor  to  the  falls.  These  ancient  hosts 
left  their  remains  embedded  in  the  rocks  of  this  region;  and  from 
the  record  thus  preserved  the  careful  student  is  able  to  read  at  least 
in  outline  the  successive  events  in  the  great  drama  which  was 
enacted  here,  in  an  antiquity  so  remote  that  it  baffles  the  imagination 
which  would  grasp  it.  But  he  who  would  decipher  these  records 
must  bear  in  mind  the  maxim  of  La  Rochefoucauld :  **  Four  biai 
savoir  unc  chose y  il  faiit  en  savoir  les  details.''  A  knowledge  of  de- 
tails is  necessary  to  an  understanding  of  the  stratigraphic  and 
paleontologic  history  of  this  region,  and  there  is  no  better  way  of 
obtaining  this  knowledge  than  by  a  close  study  of  the  various  sec- 
tions which  expose  the  strata  here  described. 

The  strata  of  the  Niagara  region  belong  to  the  Siluric  series  of 
deposits,  which  accumulated  during  the  Siluric  era  of  the  earth's 
history.^  Rocks  of  Devonic  age  occupy  the  southern  portion  of 
the  district,  resting  on  and  concealing  the  Siluric  strata  which  dip 
beneath  them.     {See  fig.  i,  p.  19)     As  has  already  been  noted,  all 

^Sec  table  in  chapter  2. 
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the  rocks  of  this  region  have  a  gentle  southward  dip,  which  permits 
the  lower  members  to  appear  progressively  as  we  proceed  north- 
ward over  the  surface  of  the  old  erosion  plane.  We  may  now  pro- 
ceed to  describe  the  various  members  of  this  series  in  ascending 

order. 

Oswego  sandstone 

This,  the  lowest  member  of  the  Siluric,  is  not  exposed  in  the 
Niagara  region,  as  its  point  of  outcrop  is  now  covered  by  the  waters 
of  Lake  Ontario.  (See  sections  i  and  2,  fig.  7)  From  borings, 
however,  we  know  its  character  and  thickness,  which  in  tliis  region 
is  75  feet. 

Medina  sandstones  and  shales 

Only  the  upper  portion  of  this  formation  is  exposed  in  the 
Niagara  district,  where  the  total  thickness  is  more  than  1200  ieet. 

Eed  Medina  shales.  The  upper  beds  of  this  division  are  the 
lowest  exposed  beds  in  this  region.  They  are  bright  red  sandy 
shales,  generally  of  a  very  uniform  character,  though  occasionally 
a  bed  which  might  almost  be  called  a  sandstone  occurs.  Wherever 
this  rock  is  exposed  to  the  atmosphere,  it  rapidly  breaks  down  into 
small  angular  fragments,  which  quickly  form  a  debris  slope  or  talus 
at  the  foot  of  every  cliff.  In  the  faces  of  the  older  cliffs  this  rock 
is  so  friable,  that  it  can  readily  be  removed  by  the  hand,  the  frag- 
ments themselves  being  easily  crushed  between  the  fingers.  In  the 
course  of  time  these  fragments  disintegrate  into  a  fine  reddish  clay 
soil,  which  when  wet  has  a  rather  tenacious  character. 

As  the  lower  part  of  the  Niagara  river  from  Lewiston  to  Lake 
Ontario  is  wholly  excavated  in  this  rock,  it  may  be  seen  wherever 
the  banks  are  kept  fresh  by  the  river,  or  where  small  lateral  streams 
enter  the  Niagara.  Where  erosion  is  not  active,  the  shale  bank  is 
soon  reduced  to  a  slope  of  red  clayey  soil,  which  generally  becomes 
covered  with  vegetation. 

A  good  place  for  the  study  of  this  shale  is  on  the  New  York  side 
of  the  Lewiston  suspension  bridge,  where  a  fresh  cut  reveals  about 
50  feet  of  the  rock.  The  bridge  is  65  feet  above  the  river,  and  the 
total  thickness  of  red  shale  above  the  water  at  this  point  is  therefore 
115  feet.     The  shale  here  as  elsewhere  will  be  found  to  be  seamed 
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by  whitish  or  greenish  bands,  both  parallel  with  and  at  right  angles 
to  the  stratification  plane.  In  the  latter  case  they  are  seen  to  lie  on 
both  sides  of  a  joint  fissure,  which  indicates  that  the  discoloration  of 
the  rock,  often  extending  to  an  inch  on  either  side  of  the  joint,  is 
due  to  percolating  air  and  water,  the  latter  probably  carrying  or- 
ganic acids  in  solution.  The  horizontal  bands,  often  several  inches 
in  thickness,  are  probably  similarly  discolored  portions  along  lines 
of  greater  permeability. 

No  fossils  have  been  found  in  these  shales. 

Oray  quartzose  sandstone.  The  red  shales  terminate  abruptly  and 
are  succeeded  by  a  stratum  of  gray  quartzose  sandstone,  which  is 
very  resistant,  and  wherever  exposed,  produces  a  prominent  shelf. 
This  rock  varies  somewhat  in  different  portions  of  its  exfK>sure,  but 
it  averages  perhaps  25  feet  in  thickness.  This  bed  is  exposed  along 
the  gorge  from  its  mouth  to  the  whirlpool,  where  it  forms  a  ledge 
at  the  water*s  edge,  beyond  which  it  passes  below  the  water  level. 
It  is  well  shown  at  Niagara  glen,  where  a  spring  of  cool  water  issues 
from  beneath  it,  near  the  water's  edge.  In  the  bank  on  the  opposite 
side,  where  a  fine  section  of  the  rocks  of  the  gorge  is  shown,  this 
quartzose  bed  is  seen  in  its  full  thickness,  lying  between  the  red 
shale  below  and  the  shales  and  sahdstones  above.  The  red  shale 
at  the  water's  edge  has  crumbled  away,  leaving  the  quartzose  bed 
projecting  from  the  wall  in  some  cases  to  a  considerable  extent. 

The  quartzose  sandstone  usually  forms  beds  of  considerable  thick- 
ness in  this  region,  though  near  the  top  of  the  stratum  a  number  of 
thin  beds  generally  occur.  The  best  exposure  for  the  examination 
of  this  rock  is  in  the  quarries  opened  up  in  the  terrace  on  w^hich 
the  Lewiston  tower  of  the  suspension  bridge  stands.  In  these  quar- 
ries the  sandstone  slabs  often  show  smooth  surfaces,  which  generally 
bear  markings  similar  to  those  formed  by  waves  on  a  surface  of  fine 
sand.  These  wave  marks  are  found  in  most  of  the  sandstones  of 
the  Medina  group,  but  they  are  nowhere  in  this  region  so  well  de- 
veloped as  in  the  upper  thin  bedded  layers  of  the  quartzose  sand- 
stone. No  fossils  have  as  yet  been  found  in  the  gray  sandstone  on 
the  Niagara  river,  though  farther  cast  a  similar  quartzose  rock 
shows  shells  of  the  Medina  L  i  n  g  u  1  a  on  the  surfaces  of  the  lay- 
ers, which  also  show  wave  marks. 
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The  succeeding  beds  of  the  Medina  as  well  as  the  Clinton,  Roches- 
ter and  Lockport.  beds,  are  best  exposed  along  the  railroad  cut  of 
the  Lewiston  branch  of  the  New  York  Central  and  Hudson  River 
railroad.  This  cut  is  reached  from  the  Lewiston  end  through  a 
short  tunnel  cut  in  the  Medina  sandstone  (plate  12).  As  the  beds 
dip  southward,  and  the  roadbed  rises  in  the  same  direction,  we  pass 
rapidly  across  all  the  formations  from  the  lowest  to  the  highest 
exposed. 

Upper  shales  and  sandstones.  The  contact  between  the  quartzose 
sandstone  and  the  overlying  Medina  shales  is  not  generally  well  ex- 
posed, except  in  one  place.  This  is  in  Evan's  gully,  the  first  of  the 
small  excavations  in  the  roadbed,  made  by  the  streams  of  water 
which  in  the  spring  time  cascade  from  the  banks.  The  quartzose 
sandstone  forms  the  bed  of  the  gully  below  the  bridge  on  which  the 
railroad  crosses  it,  and  it  also  forms  the  capping  rock  over  which  the 
stream  cascades  to  a  lower  level. 

I  The  lowest  beds  of  this  division  of  the  Medina  are  gray  shales, 
25  feet  in  thickness  and  readily  splitting  into  thin  layers  and  gen- 
erally smooth  to  the  touch,  indicating  the  absence  of  sand.  There 
are  however  beds  of  a  more  sandy  character,  even  to  fair  sandstones, 
interbedded  with  the  shales,  and  this  is  particularly  the  case  near  the 
middle  of  this  shale  mass.  These  sandstone  beds  are  similar  in 
character  to  the  quartzose  sandstone  below  the  shales,  but  they  occur 
in  thin  layers,  separated  by  shaly  masses.  These  same  beds  are  ex- 
posed in  the  cutting  which  leads  to  the  tunnel  on  the  north,  where^ 
they  are  shown  near  the  base  of  the  section.  They  vary  in  thick- 
ness up  to  8  inches,  and  in  some  cases  contain  a  few  fossils,  notably 
the  shells  of  Lingula  cuneata  (fig.  81).  The  shales  below 
the  sandstone  layers  are  mostly  below  the  level  of  the  roadbed,  the 
greatest  thickness  exposed  above  that,  being  about  6  feet. 

The  upper  13  or  14  feet  of  this  shaly  series  are  well  shown  in  the 
cutting  north  of  the  tunnel,  where  they  may  be  seen  above  the  sand- 
stones just  alluded  to.  These  rocks  present  in  places  an  almost  per- 
pendicular wall,  where  the  overlying  sandstones  have  not  been  re- 
moved, while  from  the  rapid  weathering  of  the  shale,  the  capping 
stone  generally  projects  beyond  the  face  of  the  shale  cliflF.     The  un- 
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clermining  of  the  upper  layers  thus  results  in  their  ultimate  breaking 
down  from  non-support,  and  the  resulting  fall  of  rocks  may  be  of 
a  dangerous  character.  Care  is  therefore  necessary  in  the  examina- 
tion of  these  sections,  and  the  warnings  of  the  section  guards  should 
always  be  heeded.  These  men  patrol  the  tracks  continually  from 
early  morning  till  after  the  last  train  has  passed  at  night.  This  is 
necessary,  as  the  fall  of  rocks  is  continuous,  and  often  of  such 
amount  as  to  obstruct  traffic  for  some  time.  Any  one  who  will 
watch  these  cliffs  for  a  time  from  one  of  the  projecting  points  where 
a  comprehensive  view  may  be  obtained,  and  note  the  almost  in- 
cessant fall  of  rock  particles,  will  receive  an  impressive  object  lesson 
in  the  processes  by  which  cliff  retreat  is  effected. 

In  many  cases  the  shale  banks  are  covered  with  a  coating  of  red 
mud  carried  by  rains  from  the  red  soil  above  them.  This  creates 
the  impression  that  the  color  of  these  lower  shales  is  red  like  that 
of  the  shales  higher  up  in  the  series,  and  only  after  breaking  off 
fresh  particles  can  the  true  color  be  seen. 

2  These  gray  shales  are  succeeded  by  sandstones  and  sandy 
shales,  some  of  the  former  massive,  quartzose  and  in  beds  6  or  7 
inches  in  thickness,  separated  by  shaly  layers.  The  sandstone  is 
gray  and  often  porous,  as  if  it  had  undergone  some  internal  solu- 
tion, which  suggests  that  fossils  may  have  been  present  which  were 
dissolved  by  percolating  waters.  Fragments  of  fossils  are  occasion- 
ally found,  but  mostly  in  an  unidentifiable  condition.  Many  of  the 
thinner  and  more  clayey  beds  have  raised  markings  on  their  under 
side,  which  may  be  indicative  of  the  former  presence  of  seaweeds  in 
the  muddy  beds  of  this  period.  Small  black  phosphatic  pebbles, 
often  very  smooth,  are  not  uncommon  in  some  of  the  layers,  and 
larger  masses  of  black,  apparently  carbonaceous  shale  are  occasion- 
ally found  mixed  with  the  sand.  In  the  gray  shaly  sandstone  beds 
the  Medina  gastropods  and  bivalves  (pelecypods)  occur  sparingly, 
and  usually  in  a  poor  state  of  preservation.  Some  of  the  thin  layers 
are  calcareous,  though  still  containing  a  large  proportion  of  argil- 
laceous matter.  These  are  generally  fossiliferous,  the  most  common 
organism  being  a  small  cylindric  bryozoan.^     Fragments  of  these 

*  Identified  provisionally  as   Helopora    fragilis    (fig.  74). 
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beds  with  the  bryozoan  weathered  out  in'  reHef  on  their  surfaces, 
may  be  found  at  the  base  of  the  cliff  in  the  cut  north  of  the  tunnel. 

3  In  the  northern  end  of  the  section  the  sandstones  and  sandy 
shales  have  a  thickness  of  about  5  feet,  and  are  in  turn  succeeded 
by  6  feet  of  shale,  weathering  readily  into  a  clayey  earth,  which  ac- 
cumulates, as  a  talus  on  the  underlying-  sandstone  ledges.  As 
in  the  other  shale  cliffs,  so  here  weathering  causes  a  more  rapid 
retreat  of  the  shale  than  of  the  overlying  sandstone,  which  therefore 
projects  beyond  the  shale  cliff  till  it  breaks  down. 

These  shales  are  mostly  gray,  sometimes  greenish  gray,  with  oc- 
casional sandstone  bands.  Toward  the  top  they  become  intercalated 
with  reddish  bands,  and  finally  the  prevailing  color  of  the  shale  be- 
comes red. 

4  Following  these  shales  is  a  mass  of  sandstone  from  35 
to  40  feet  thick  and  consisting  mostly  of  beds  which  vary  from 
4  to  6  inches  in  thickness.  The  sandstone  is  compact  and  solid, 
reddish  in  color  or  g^ay  mottled  with  red.  The  beds  are  separated 
by  red  shaly  partings,  with  occasional  beds  of  red  shale  2  to  4  feet 
thick.  About  20  feet  above  the  base  of  this  sandstone  mass  is  a 
concretionary  layer  from  i  to  2  feet  thick,  which  appears  not  unlike 
a  bed  of  large  rounded  boulders.  These  concretions  vary  in  size 
up  to  3  or  4  feet  in  greatest  diameter,  and  they  lie  in  close  juxta- 
position, not  infrequently  piled  on  each  other,  thus  still  more 
simulating  the  blocks  of  a  boulder  bed. 

This  sandstone  cliff  is  in  general  quite  perpendicular,  and  the 
thin  and  comparatively  uniform  layers,  which  are  regularly  divided 
by  vertical  joint  fissures,  produce  the  appearance  of  a  vertical  wall 
of  masonry,  for  which  many  people,  seeing  it  only  from  the  rapidly 
moving  train,  have  no  doubt  mistaken  it.  The  regularity 
of  these  successive  beds  is  at  times  interrupted  by  a  heavier  layer, 
either  red  or  gray  and  mottled,  which  may  be  traced  for  some  dis- 
tance, after  which  it  thins  out  and  disappears.  This  thinning  out 
of  the  layers  in  one  or  another  direction  is  a  common  and  charac- 
teristic feature  of  these  sandstones,  and  is  a  direct  result  of  the  ir- 
regularities of  current  action  during  the  deposition  of  the  sands. 
We  may  trace  a  sandstone  mass  for  some  distance,  and  then  find 
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that  it  disappears  by  thinning,  either  hringing  the  layers  above  and 
below  it  in  contact  or  giving  way  to  a  bed  of  shale. 

A  careful  examination  of  these  individual  beds  will  show  the  pres- 
ence of  ripple  marks  in  many  of  them.  This  indicates  moderately 
shallow  water  during  the  accumulation  of  these  sands;  (or  ripple 
marks  are  found  only  down  to  the  depth  to  which  wave  action  pene- 
trates. These  ripples  vary  greatly  in  size,  a  bed  about  lo  feet  above 
the  concretionary  layer  showing  examples  in  which  the  crests  are 
from  one  to  one  and  a  half  or  more  feet  apart. 

The  fossils  found  in  these  sandstones  are  the  characteristic  Medina 
pelecypods,  and  the  common  Medina   Lingula  cuneata. 

5  The  thin  bedded  sandstone  layers  are  followed  by  12  or  15  feet 
of  massive  sandstones  in  beds  from  one  to  several  feet  in  thickness, 
and  varying  in  color  from  reddish  to  grayish.  This  rock  generally 
shows   strongly   marked   cross-bedding   structure  on   those   faces 


which  have  been  exposed  for  some  time.  This  structure  illustrated 
in  figure  20a,  copied  from  a  ledge  of  this  rock,  indicates  diverse  cur- 
rent and  wave  action  in  the  shallow  water  in  which  this  rock  was 
forming.  While  the  deposition  of  the  strata  was  essentially  hori- 
zontal, the  minute  layers  made  up  of  the  sand  grains  were  (or  a 
time  deposited  at  a  high  angle,  much  after  the  manner  of  deposition 
of  the  layers  in  a  delta.  After  a  while  the  activity  of  the  current 
changed  to  anotlicr  direction,  and  the  layers  already  deposited  were 
in  part  eroded,  or  beveled  across  the  top.  and  new  layers,  inhar- 
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monious  with  the  preceding  ones,  were  laid  down  on  the  eroded 
surface.  This  was  repeated  a  number  of  times,  as  is  shown  by  the 
succession  of  changes  in  the  sandstone  layers.^  This  structure  is 
sometimes  shown  on  a  large  scale,  as  in  the  case  of  a  bed  shown 
about  200  feet  north  of  "  Milk  cave  ravine  ",  the  second  of  the  small 
ravines  met  with  in  coming  from  the  north.  Here  some  of  the  lay- 
ers are  very  gently  inclined,  and  may  be  traced  for  some  distance. 
They  are  obliquely  truncated,  other  horizontal  beds  resting  on  the 
truncated  edges  (fig.  20b).     (See  also  plate  14) 


Fig.  aob   Oontemporaneoiu  erosion  and  deposition  in  Medina  aandstone,  Niagara  gorge. 

The  Medina  Lingula  (L.  c  u  n  e  a  t  a)  is  found  in  these  sand- 
stones as  in  the  lower  ones,  but  other  fossils  are  rare.  Occasionally 
on  the  sections  the  hollows  left  by  the  removal  of  the  shells  may  be 
seen,  while  similar  cavities,  caused  by  the  removal  of  small  black  peb- 
bles like  those  found  in  the  lower  layers,  also  occur.  In  the  upper 
portions  of  this  mass,  on  the  under  side  of  some  thin  sandstone  lenses 
resting  on  and  separated  by  shaly  partings,  occurs  the  so-called 
"  jointed  seaweed  ''  of  the  Medina  formation,  known  as  Arthro- 
phycus  harlani,  and  illustrated  on  plate  16.  This  is  a  char- 
acteristic Medina  sandstone  fossil,  but  in  this  region  it  has  not  been 
found  in  any  of  the  other  sandstone  strata.  Specimens  of  this  fossil 
were  obtained  in  digging  the  great  power  tunnel  at  Niagara,  but 
only  from  the  sandstone  layers  near  the  bottom  of  the  tunnel,  which 
is  about  the  horizon  in  which  they  are  found  in  the  gorge  section.^ 

6  The  highest  member  of  the  Medina  in  this  region  is  a  hard, 
massive  bedded  and  compact  quartzose  sandstone  similar  to  the 

*  Compare  with  this  the  cross-bedding  struc  are  shown  in  the  uncon- 
solidated sands  and  gravels  in  the  Goat  island  gravel  pit,  and  in  the  section 
of  the  old  Iroquois  beach  at  Lewiston. 

'The  restriction  of  this  characteristic  Medina  fossil  to  these  upper  layers 
of  sandstone  at  Niagara  was  pointed  out  to  me  by  John  MacCormick,  the 
watchman  of  this  part  of  the  road,  who  collects  these  specimens  and  keeps 
them  for  sale.  As  he  is  continually  handling  these  rocks  and  has  handled 
them  for  years,  he  has  become  familiar  with  their  characters,  and  is  there- 
fore in  a  position  to  obtain  knowledge  of  such  facts. 
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quartzose  bed  terminating  the  lower  shales.  While  nearly  while 
when  fresh,  this  rock  generally  weathers  to  a  grayish  yellow  color 
and  often  exhibits  yellow  iron  stains.  On  the  weathered  edges 
cross-bedding  structure  is  well  brought  out.  When  separated  from 
the  rocks  below  by  a  shaly  bed,  this  rock  generally  projects  from  the 
bank  for  a  sufficient  distance  to  form  a  shelter  for  the  watchman  in 
case  of  a  sudden  shower.  Where  this  sandstone  comes  down  to  the 
level  of  the  roadbed,  at  a  projecting  cusp  of  the  cliff,  it  has  been  cut 
through  and  a  portion  of  it  left  between  the  track  and  the  gorge. 
In  the  shadow  of  this  rock  mass  stands  the  second  of  the  watch- 
men's shanties  which  we  meet  with  in  approaching  from  the  mouth 
of  the  gorge.^  The  upper  quartzose  bed  has  here  a  thickness  of 
7i  feet.  Several  hundred  feet  south  of  this  point,  where  the  top  of 
this  sandstone  is  le\^el  with  the  roadbed,  a  huge  ripple,  15  feet  from 
crest  to  crest,  and  nearly  2  feet  deep,  is  shown  on  the  river  side  of 
the  track.  This  "  giant  ripple  "  was  described  and  illustrated  by 
Gilbert,^  who  found  other  ripples  of  similar  size  in  the  Medina  sand- 
stone at  Lockport,  as  well  as  in  the  quartzose  sandstone  near  Lewis- 
ton. 

On  the  surfaces  of  the  flagging  stones  which  are  derived  from 
the  Medina  sandstones,  ripple  marks  of  small  size  are  not  uncom- 
mon, and  the  sidewalks  of  Buffalo  and  other  cities  where  this  rock 
is  utilized,  often  exhibit  fine  examples  of  such  rippled  rock  sur- 
faces. 

In  the  cliff  of  Milk  cave  falls  (or  St  Patrick's  falls),  which  is  the 
second  lateral  fall  below  the  mouth  of  the  gorge,  the  upper  beds 
of  the  Medina  formation  are  well  shown.  The  concretionarv  laver 
is  near  the  level  of  the  roadbed,  and  has  a  thickness  of  3  feet.  29 
feet  above  it  is  the  base  of  the  upper  gray  quartzose  sandstone, 
before  reaching  which  we  find  that  the  red  sandstone  gradually 
loses  its  bright  color,  at  first  being  mottled,  and  then  at  times  losing 
its  red  color  altogether,  though  the  thin  partings  of  shale  still  retain 


*This  is  occupied  by  John  Garlow.  on  whose  beat  most  of  the  "  Niagara 
crinoids  "  (C  a  r  y  o  c  r  i  n  11  s  o  r  n  a  t  u  s)  are  to  be  found.  Specimens 
may  generally  be  obtained  from  him  at  a  small  price. 

*Bul.   geol.  soc.   Am.     10:135-40,   pi.    13.  fig.   2. 
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it.  The  quartzose  capping  rock  consists  at  the  base  of  a  white 
bed,  from  i^  to  2  feet  thick  and  showing  cross-bedding  structure, 
followed  by  shale  i  to  i^  feet  thick  and  of  a  reddish  color  in  places, 
and  finally  by  a  solid  bed  of  white  quartzose  sandstone  5  feet  in 
thickness,  and  like  the  lower  bed,  showing  cross-bedding  structure 
on  the  weathered  sections.  A  few  thin  layers  of  sandstone  overlie 
this  bed,  having  a  total  thickness  of  less  than  half  a  foot.  On  these 
follow  the  shales  of  the  Clinton  formation. 

The  upper  Medina  sandstones  and  shales  may  be  traced  in  both 
walls  of  the  gorge  nearly  to  the  falls.  From  the  southward  dip,  the 
beds  progressively  pass  below  the  water  level,  till  near  the  falls 
only  a  small  portion  of  the  upper  beds  remains.  These  may  be  seen 
at  the  river  margin  in  the  bottom  of  the  gorge,  between  the  Maid 

m 

of  the  Mist  landing  and  the  carriage  bridge  on  both  sides  of  the  river. 
On  the  New  York  side  only  a  few  feet  of  the  red  sandstones  are  ex- 
posed,  the  remainder  being  covered  by  talus.  During  high  stages 
of  the  river  these  exposed  beds  are  covered  by  the  water.  On  the 
Canadian  side  an  extensive  ledge  of  the  red  Medina  sandstone  is 
exposed  opposite  the  inclined  railway  on  the  New  York  side.  In 
the  banks  behind  this  ledge  the  white  quartzose  sandstone  which 
forms  the  top  of  the  Medina  occurs,  its  top  being  at  least  25  feet 
above  the  water  level.  It  here  forms  a  projecting  shelf  on  which 
rest  huge  blocks  of  limestone  broken  from  the  cliff  above.  From 
this  we  may  judge  that  at  the  foot  of  the  Horseshoe  falls  the  upper 
layers  of  the  Medina  may  still  be  above  the  water  level. 

Clinton  beds 

The  Clinton  beds  at  Niagara  aggregate  about  32  feet  in  thick- 
ness and  consist  of  a  stratum  of  shale  at  the  base  and  two  distinct 
strata  of  limestone  above  this.     (See  Plate  14) 

Clinton  shale.  Resting  immediately  on  the  quartzose  layers 
which  terminate  the  Medina  formation,  is  a  bed  of  olive  green  to 
grayish  or  sometimes  purplish  gray  shale,  which  readily  splits  into 
very  thin  layers  with  smooth  surfaces,  and  is  quite  soft  enough  to 
be  easily  crumbled  between  the  fingers.  Fossils  are  rare  in  it,  but 
occasionally  layers  are  found  which  have  their  surfaces  covered  with 
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crushed  valves  of  small  plicated  brachiopods,  among  which  A  n  o  - 
plotheca  hemispherica  and  A.  p  1  i  c  a  t  u  1  a  may  be 
mentioned.  Other  fossils  are  rarely  found  except  reed-like  impres- 
sions which  are  not  uncommon.  Some  impressions  have  been  found 
which  probably  belong-  to  Pterinaea  emacerata,  a  pelecy- 
pod  occurring  higher  in  the  Qinton  and  also  in  the  Rochester 
shales.     The  total  thickness  of  these  shales  is  6  feet. 

Clinton  lower  limestone.  On  the  shale  rests  a  stratum  of  lime- 
stone 14^  or  15  feet  in  thickness.  The  lower  three  or  four  feet  of 
this  rock  are  compact  to  granular  or  finely  crystalline,  having  a 
sugary  texture.  Small  masses  of  iron  pyrites  are  not  uncommon 
in  this  rock,  this  being  the  only  representative  of  the  ferruginous 
matter  so  characteristic  of  this  part  of  the  Clinton  beds  on  the 
Genesee  river  and  eastward,  where  a  well  marked  bed  of  iron  ore 
succeeds  the  shale.  Hall^  states  that  "  the  lower  part  of  the  lime- 
stone, as  it  appears  on  the  Niagara  river,  is  highly  magnesian,  and 
from  the  presence  of  iron  pyrites  rapidly  decomposes,  giving  rise  to 
the  production  of  sulfate  of  magnesia^  which  at  favorable  points 
along  the  overhanging  mass  upon  the  river  bank,  may  be  collected 
in  quantities  of  several  pounds." 

Fossils  are  not  uncommon  in  this  division  of  the  Clinton  lime- 
stone, though  the  variety  is  not  very  great.  The  most  abundant 
species  are  a  small  hrachiopod,  Anoplotheca  plicatula 
(fig.  133)  with  a  strongly  plicated  surface,  and  a  larger  flat 
brachiopod,  S  t  r  o  j)  h  c  o  d  o  11 1  a  profunda,  which  at  times 
seems  scarcely  more  than  an  impression  on  the  rock  surface.  The 
remaining  part  of  this  stratum  is  a  massive  dark  gray  limestone 
with  occasional  thin  bands  of  a  shaly  character  separating  the  in- 
dividual beds.  Recognizable  fossils  are  not  very  abundant  in  this 
rock.  Many  of  the  thin  bedded  portions  of  the  lower  Clinton  lime- 
stone contain  numerous  shining  black  phosphatic  nodules,  very 
smooth  and  resembling  small  black  pebbles.  These  are  probably 
concretionary  masses,  though  some  have  the  aspect  of  being  water- 
worn  organic  remains.  Where  the  thin  limestone  layers  are  covered 
with  a  shaly  or  sandy  coating,  impressions  of  the  beautiful,  little 
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branching  seaweed,  Bythotrephis  gracilis,  may  be  found. 
This  occurs  also  on  some  of  the  shaly  partings  of  the  limestones. 
The  impressions  vary  from  the  slender  variety  of  great  delicacy  to 
a  coarse  one  in  which  the  frond  consists  of  broad  irregular  lobes. 

This  stratum  generally  forms  a  vertical  wall  with  the  next  over- 
lying stratum  projecting  beyond  it. 

Clinton  upper  limestone.  In  the  region  of  the  Genesee  river  the 
lower  limestone  is  succeeded  by  a  mass  of  shale  which  is  generally 
fossiliferous,  and  on  which  lies  the  upper  limestone.  In  the  Niagara 
region  this  shale  is  wholly  wanting,  the  upper  limestone  resting 
directly  on  the  lower.  The  line  of  separation  is  however  well 
marked,  both  by  the  diverse  characters  of  the  two  rocks  and  by 
the  different  way  in  which  each  resists  destruction  by  atmospheric 
agencies.  The  upper  stratum  is  a  crystalline  and  highly  fossiliferous 
limestone,  often  pinkish  in  color,  though  chiefly  light  g^^ay  with 
yellowish  or  brownish  particles  where  oxidation  has  occurred. 
Portions  of  the  beds  consist  almost  wholly  of  crinoid  stems  or 
joints,  which  give  the  rock  a  coarsely  crystalline  and  sometimes 
porous  aspect.  Fossils  are  abundant  in  this  rock,  though  the 
variety  is  generally  not  large.  The  most  common  species  is  a 
rotund  variety  of  the  brachiopod,  Atrypa  reticularis  (fig. 
112),  which  is  generally  very  robust  and  sometimes  almost  globular 
in  form.  Of  the  other  fossils  in  this  rock  several  Stropheodontas 
may  be  mentioned,  among  them  Stropheodonta  pro- 
funda. A  number  of  rhynchonelloid  shells  occur,  readily  recog- 
nized by  their  pointed  beaks  and  strong  plications.  Among  these 
are  some  small  specimens  of  Camarotoechia  acinus,  a 
species  characteristic  of  the  Niagara  beds  of  the  west.  It  is  readily 
recognized  by  its  smooth  umbonal  area,  and  its  single  plication  in 
the  mesial  depression  or  sinus,  corresponding  to  which,  on  the 
opposite  valve  occur  two  plications.  Among  the  more  abundant 
fossils  of  this  rock  are  smooth  elongate  and  rather  strongly  biconvex 
brachiopods  of  the  genus  Whitfieldella.  The  most  common 
is  W.  intermedia^  but  other  species  occur  as  well.  The  thick- 
ness of  this  stratum  is  1 1  feet.  The  upper  beds  of  this  series  con- 
tain species  which  on  the  whole  are  of  a  strongly  marked  Niagaran 
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type,  such  as  Spirifer  niagarensis  and  others.  A  com- 
mon brachiopod  is  Strophonella  patenta,  a  flat,  thin,  sub- 
semicircular  shell  with  a  straight  hinge  line  and  fine  surface 
striations. 

A  characteristic  feature  of  this  upper  limestone  stratum  is  the 
strong  development  of  stylolite  structures.  These  stylolites  are 
vertically  striated  columns,  from  a  fragment  of  an  inch  to  several 
inches  in  length,  and  ranged  on  either  side  of  a  horizontal  suture 
or  fissure  plane  in  the  limestone  bed.  Projecting  from  both  upper 
and  lower  beds,  they  interlock  with  each  other  and  so  produce  a 
strongly  marked  irregular  suture.  This  structure  is  characteristic 
of  limestone  beds  of  this  type,  but  its  origin  is  still  obscure. 
Pressure  of  superincumbent  layers  of  rock  seems  to  have  been  the 
chief  cause  of  their  production^  this  pressure  acting  unequally  on  the 
rock  mass,  from  the  presence  of  fossils  or  from  other  causes.  A 
characteristic  feature  is  the  open  suture  at  the  ends  of  the  columns, 
which  gives  the  layers  the  aspect  of  having  separated  by  shrinkage 
along  an  irregular  plane.  The  vertical  striations  indicate  motion 
either  upward  or  downward. 

The  Qinton  limestones  may  be  seen  in  both  banks  of  the  river 
where  not  covered  by  vegetation,  from  the  mouth  of  the  gorge  to 
within  a  short  distance  of  the  falls,  near  which  they  are  covered  by 
talus.  Tliey  always  form  a  cliff  in  the  profile  of  the  gorge,  the  6 
feet  of  shale  below  them  forming  a  sloping  talus-covered  bank, 
below  which  there  is  another  cliflf  formed  by  the  hard  upper  Medina 
sandstone,  the  lower  members  forming  one  or  more  talus-covered 
slopes  down  to  the  quartzose  bed  of  the  Medina.  This  latter  is 
again  a  cliff-maker,  and  generally  projects  from  the  bank,  while  the 
soft  red  shale  below  invariably  produces  a  sloping  talus-covered 
bank.  Above  the  Clinton  limestones  is  another  slope  and  talus 
formed  by  the  soft  Rochester  shale,  above  which  a  precipitous  cliff 
is  formed  by  the  Lockport  limestone. 

At  the  base  of  the  cliffs,  fallen  rocks  of  the  Clinton  limestones  are 
mingled  with  those  from  the  overlying  Lockport  limestones,  and 
care  must  be  exercised  in  discriminating  between  these  when  col- 
lecting fossils.     Halfway  between  the  third  and  fourth  watchman's 
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shanties  on  the  railroad,  where  the  top  of  the  Clinton  limestone  is 
on  a  level  with  the  roadbed,  this  rock  was  formerly  quarried  on  the 
river  side,  and  here  a  good  opportunity  is  afforded  to  collect  fossils 
from  the  limestone  fragments.  Blocks  of  the  various  limestones 
are  also  seen  by  the  side  of  the  track  between  the  second  and  third 
shanties. 

At  the  whirlpool  on  the  Canadian  side  the  Clinton  limestones 
are  seen  in  both  banks  of  the  old  St  Davids  gorge,  the  section  on 
the  west  showing  glacial  striae.  Near  the  foot  of  the  eastern  wall 
of  this  old  gorge  and  on  the  talus  heaps  which  flank  it,  are  large 
masses  of  calcareous  tufa  often  inclosing  leaves,  moss  or  other  vege- 
table structures.  These  masses  appear  to  come  from  the  horizon 
of  the  Qinton  limestone,  though  they  have  not  been  seen  in  place, 
and  it  is  not  improbable  that  a  "  petrifying  spring "  carrying  a 
strong  solution  of  carbonate  of  lime  issues  from  this  rock.  Springs 
issue  abundantly  from  between  the  two  members  of  the  Clinton 
limestone,  and  they  carry  lime  in  solution,  as  is  indicated  by  the 
deposit  of  soft  calcareous  ooze  on  the  rocks  and  other  substances 
over  which  this  water  flows.  On  exposure  to  the  atmosphere  this 
ooze  will  dry  and  harden.  The  joint  faces  of  the  Clinton  limestone 
are  everywhere  veneered  over  with  a  thin  deposit  of  calcium  car- 
bonate. 

Limestone  lenses  of  the  Clinton,  At  intervals  in  the  upper  Clinton 
limestone  may  be  seen  large  lenticular  masses  of  a  compact,  hard 
and  apparently  structureless  limestone,  often  concretionary  and  not 
infrequently  showing  numerous  smooth  and  striated  surfaces  of  the 
type  known  as  "  sHckensides  "  and  which  are  indicative  of  shearing 
movements.  One  of  these  masses  is  visible  in  the  bank  opposite 
the  third  watchman's  hut.  Its  greatest  thickness  is  about  8  feet, 
and  it  lies  between  the  upper  limestone  and  the  overlying  shale, 
being  partly  embedded  in  both.  The  rock  is  often  cavernous  or 
geodiferous,  the  cavities  when  freshly  broken  being  filled  by  snowy 
gypsum  or  grayish  anhydrite.     Fossils  are  abundant  in  this  rock. 

Several  other  lenses  of  this  type  are  visible  in  the  upper  Clinton 
limestone  where  it  is  crossed  by  the  Rome,  Watertown  and  Ogdens- 
burg  railroad  below  Lewiston  hights.    These  masses  are  however 
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entirely  inclosed  by  the  limestone,  from  which  they  are  differen- 
tiated by  their  structureless  character.  The  lenses  exposed  on  the 
Rome,  Watertown  and  Ogdensburg  road  are  rich  in  shells  of 
orthoceratites  and  shields  of  trilobites  (Illaenus  ioxus), 
while  the  lens  in  the  gorge  yields  chiefly  brachiopods,  the  most 
abundant  of  which  are  the  smooth  Whitfieldellas,  the  small  W. 
n  i  t  i  d  a  and  the  larger  W.  o  b  1  a  t  a  being  the  most  common. 

The  following  species  have  been  obtained  from  the  lens  in  the 
gorge : 

Brachiopoda 

I  Whitfieldella   nitida  abundant 

2W.  nitidaoblata  abundant 

3  W.  intermedia  common 

4Atrypa  reticularis;  specimens  with  strong,  rounded 
bifurcating  striae,  noded  at  intervals  by  strong  concentric 
striae,  and  apparently  intermediate  between  the  typical  form 
of  the  species  as  it  occurs  in  the  Clinton  and  upper  lime- 
stone and  A.  nodostriata,  the  most  abundant  form 
of  the  Rochester  shales. 

5Atrypa  nodostriata;  rather  common,  convex  and 
more  elongate  than  in  the  shale  above,  with  the  plications 
generally  sharper  and  bifurcating  near  the  front.  The 
pedicle  valve  has  a  distinct  sinus  bordered  by  strong  plica- 
tions, the  corresponding  fold  being  marked  merely  by 
strong  plications.  Anterior  margin  distinctly  sinuate.  The 
nodulations  are  not  well  preserved  except  in  specimens  from 
the  shaly  portions. 

6Atrypa  rugosa;  several  small  specimens,  both  valves 
very  convex,  with  strongly  defined  sinus  in  pedicle  valve,  in 
the  center  of  which  is  a  small  plication.  Plications  bifur- 
cate and  also  increase  by  intercalation;  crossed  by  strong 
rugose  lines. 

7  Rhynchotreta  cuneata  americana  rare 

8  Camarotoechia  neglecta  rare 

9  Anastrophia  interplicata  rare 

lo  Spirifer  niagarensis;  common,  large  and  robust, 
with  long  hinge  line  and  moderately  high  area,  and  strongly 
incurved  beak.  The  sinus  is  flanked  by  two  stronger  plica- 
tions and  extends  to  the  beak.  The  plications  arc  flattened 
on  top. 
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llSpirifer  radiatus;  common  but  generally  crushed ; 
with  an  extended  hinge  line  and  form  and  proportions 
similar  to  the  preceding  species.  The  striae  are  fine  and 
flat  on  top  with  very  narrow  interspaces  altogether  very 
similar  to  those  covering  the  plications  ofS.  niagaren- 
s  1  s .  A  scarcely  defined  plication  appears  on  each  side 
of  the  sinus  in  some  specimens,  and  in  these  the  sinus  is 
rather  sharply  defined  and  angular  at  the  bottom.  In  others 
the  sinus  is  shallow  rounded  and  not  definitely  outlined  by 
incipient  plications.  In  the  more  elongated  specimens  the 
cardinal  angle  is  well  defined,  but  in  the  shorter  specimens 
it  is  rounded. 

12  Spirifer  crispus  rare 

13  Spirifer   sulcatus  rare 

14  Dalmanella  elegantula;  rare  and  with  greater  con- 

vexity than  that  of  the  specimens  in  the  overlying  shale. 

15  Plectambonites  transversalis  rare 

16  Leptaena  rhomboidalis  rare 

17  Stropheodonta  corrugata  rare 
iSOrthothetes  subplanus  rare 
igStrophonella   patenta  rare 

Gastropoda 

20  Platyostoma  niagarensis  rare 

Trilobites 

21  Illaenus  ioxus;  fragments  of  caudal  and  cephalic  shields 

crowded  together  into  masses  sometimes  of  considerable 
size. 

22  Calymene   blumenbachi  rare 

Bryozoa 

23  Lichenalia  concentrica;  common  in  very  irregular 

and  much  distorted  masses. 

Corals 

24  Enterolasma  caliculus  common 

Crinoids 

25  Eucalyptocrinus;   fragments  of  root  stem  and  calyx. 

In  the  lenses  below  Lewiston  hights  the  same  species  ex- 
cept nos.  2,  3,  9,  10,  14,  15,  17  to  20  and  25  have  been 
found.  Rhynchotreta  cuneata  americana  has 
more  the  features  of  the  same  species  from  the  western 
Niagara    than    those    of    the    Rochester    shale    species. 
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Spirifer  crispus  is  commonly  deficient  in  plications 
approaching  in  this  respect  and  in  the  character  of  the  sinus, 
S.  e  r  i  e  n  s  i  s  from  the  Manlius  limestone.  A  t  r  y  p  a 
nodostriata  is  robust,  convex,  with  coarse  rounded 
plications  and  rather  faint  concentric  striations,  characters 
intermediate  between  A.  reticularis  of  the  Clinton 
and  A.  nodostriata  of  the  Rochester  shale.  Besides 
these  species  and  some  not  yet  identified,  the  following 
occur. 

Cephalopoda 

26  0rthoceras   annulatum 

2y  O.   medullare   (?)  rare 

28  O.  sp. 

Pelecypoda 

29Modiolopsis   cf.   subalatus? 

The  origin  of  these  lenses  is  still  obscure.  Many  of  the  fossils 
found  in  them  are  characteristic  of  the  Niagara  group  of  the  west, 
but  are  rare  or  wanting  in  the  Niagaran  of  New  York.  This  is 
specially  the  case  with  the  trilobites  (Illaenus  ioxus)  and 
the  cephalopoda.  Dr  E.  X.  S.  Ringueberg  many  years  ago  studied 
these  limestone  masses  as  exposed. at  Lockport  and  other  more 
eastern  localities,  and  he  termed  them  the  "  Niagara  transition 
group  ".^  He  found  in  this  rock  32  Niagara  species,  1 1  species 
common  to  the  Clinton  and  Niagara,  two  species  found  other\vise 
only  in  the  Clinton,  and  two  species  not  found  outside  of  this  rock. 
The  origin  and  significance  of  these  unique  deposits  are  being  care- 
fully studied  by  the  state  paleontologist. 

Rochester  shale 

The  Rochester  (Niagara)  shale  has  a  total  thickness  of  about  68 
feet  in  the  gorge  of  the  Niagara.  It  is  here  divisible  into  a  lower 
and  an  upper  half.  The  lower  portion  is  a  highly  fossihferous  shale 
with  numerous  limestone  bands,  and  terminates  in  a  series  of  thin 
calcareous  beds  with  shaly  partings  in  all  about  4  feet  thick,  and 
extremely  rich  in  l)ryozoa.  Tlie  upper  34  feet  are  quite  barren  and 
have  few  limestone  layers. 
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Lower  shales.  The  beds  immediately  succeeding  the  Clinton  lime- 
stone are  calcareous  shales  with  frequent  thin  limestone  layers.  The 
latter  are  the  most  fossiliferous;  being  in  general  entirely  made  up 
of  organic  remains.  The  calcareous  beds  of  the  lower  5  or  10  feet 
are  particularly  rich  in  crinoid  remains.  Chief  among  these  or- 
ganisms, on  account  of  its  abundance  and  perfection,  is  the  little 
triangular  Stephanocrinus  ornatus,  which  may  be 
found  in  most  of  the  calcareous  layers.  Fragments  of  Eucalyp- 
t  o  c  r  i  n  u  s  are  always  common,  while  the  characteristic  Niagara  . 
cystoid  Caryocrinus  ornatus  is  also  found,  though  not  so 
abundantly  as  in  the  upper  part  of  the  lower  division.  The  most 
abundant  brachiopod  of  the  lower  shales  is  Whitfieldella 
nitida  oblata,  similar  to  the  specimens  found  in  the  lime- 
stone lenses.  The  little  Orthis,  Dalmanella  elegantula, 
is  also  common,  ranging  throughout  the  lower  division  of  the  shales. 
Spirifer  niagarensis  is  common  above  the  lowest  3  or  4 
feet  of  the  shale.  Orthothetes  subplanus,  a  large,  sub- 
semicircular  and  nearly  flat  brachiopod,  is  abundant  in  some  of  the 
calcareous  layers,  which  at  times  seem  to  be  composed  of  it,  so 
thickly  are  these  shells  piled  one  on  the  other.  Atrypa  nodo- 
striata  is  the  commonest  representative  of  the  genus,  the  larger 
A.  reticularis,  so  abundant  in  the  upper  Clinton,  being  com- 
paratively rare  and  subordinate  in  development.  In  the  limestone 
bands  A.  nodostriata  is  usually  rotund,  but  in  the  shaly  beds 
it  is  most  commonly  compressed.  Trilobites  are  comparatively  rare 
in  these  lower  shales,  though  representatives  of  all  the  species  found 
in  this  region  have  been  obtained  from  them.  Bivalve  molluscan 
shells  are  also  uncommon,  but  the  gastropods,  D  i  a  p  h  o  r  - 
ostoma  niagarense  and  Platyceras  are  not  infre- 
quent. 

Some  of  the  calcareous  bands  are  almost  barren  of  organic  re- 
mains, but  in  most  cases  these  beds  will  be  found  to  constitute  the 
chief  repositories  of  the  fossils. 

Bryosoa  beds,  A  short  distance  south  of  the  third  watchman's 
hut,  the  section  comes  to  an  end,  being  for  some  distance  replaced 
by  a  soil-covered  and  more  or  less  wooded  bank.     Where  the  section 
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ends  the  upper  Clinton  limestone  is  only  a  few  feet  above  the  road- 
bed, and  the  shale  above  it  is  accessible.  29  to  30  feet  above  the  top 
of  the  liniestone,^a  group  of  calcareous  beds  rich  in  bryozoa  project 
from  the  bank,  being  readily  traceable  for  some  distance  on  account 
of  their  compact  nature.  Their  total  thickness  is  about  4  feet, 
and  they  consist  of  numerous  thin  limestone  layers  with  shale  part- 
ings of  greater  or  less  thickness.  On  the  weathered  surfaces  of  the 
limestone  layers,  the  bryozoans  stand  out  in  relief,  and  such  surfaces 
will  often  be  found  completely  covered  with  these  delicate  organ- 
isms. The  cylindric  types  prevail,  but  the  frondose  forms  are  also 
common.  With  them  occur  brachiopods  and  other  organisms. 
Slabs  of  this  rock  are  often  found  on  the  talus  slopes,  and  they  are 
among  the  most  attractive  objects  that  meet  the  collector's  eye. 
The  section  begins  again,  after  an  interruption  of  perhaps  a  quarter 
of  a  mile,  near  the  old  quarry  in  the  Clinton  limestone.  (Plate  15) 
Between  the  river  and  the  railroad  are  several  mounds  of  shale, 
which  were  left  in  place  when  the  railroad  cut  was  made.  These  are 
subject  to  disintegration,  and  the  fossils  in  consequence  weather  out. 
They  may  be  picked  up  on  these  mounds  completely  weathered  out, 
and  often  in  perfect  condition.  The  best  of  these  mounds  is  about 
halfway  between  the  old  Clinton  limestone  quarry  and  the  fourth 
watchman's  hut.  Here  the  top  of  the  mound  is  on  the  level  of  the 
top  of  the  Bryozoa  beds,  the  whole  thickness  of  which  is  therefore  in- 
cluded in  this  remaining  mass.  As  these  beds  are  extremely  fossili- 
ferous,  this  mound  is  a  productive  hunting  ground.^ 

An  equally  productive  locality  for  weathered-out  fossils  is  the 
slope  of  disintegrated  shale  rising  from  the  Rome,  Watertown  and 
Ogdensburg  railroad  tracks  above  Lewiston  bights.  The  best  hunt- 
ing ground  is  in  the  little  gullies  made  by  the  rivulets  of  rain  water 
in  the  bank.  Some  glacial  till  is  here  mingled  with  the  clay  from 
the  decomposed  shales,  and  it  requires  a  little  attention  to  dis- 
tinguish the  two. 


*The  fossils  here  obtained  are  extremely  delicate  and  brittle.  They 
should  be  placed  at  once  on  layers  of  cotton  batting,  in  a  small  box  and 
covered  with  similar  material,  the  box  being  completely  filled.  This  is  the 
only  way  in  which  many  of  these  delicate  fossils  can  be  carried  away  with- 
out breaking. 
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Upper  shales.  Above  the  Bryozoan  beds  the  shale  is  soft,  and 
more  evenly  and  finely  laminated,  splitting  often  into  thin  slabs  of 
moderate  size.  Hard  calcareous  beds  are  generally  absent,  though 
occasionally  found  near  the  top.  The  stratification  and  lamination 
is  much  more  strongly  marked  in  this  than  in  any  other  division  of 
this  rock.  When  freshly  broken,  the  shale  has  a  brownish  earthy 
color,  which  changes  to  grayish  when  the  rock  decomposes  to  clay. 
Fossils  are  rare,  those  found  being  seldom  well  preserved.  In  most 
cases  the  shells  are  dissolved  away,  leaving  only  the  impressions  of 
the  fossil,  which  from  compression  become  faint,  and  are  not  readily 
recognized  without  careful  scrutiny.  The  most  common  remains 
found  in  these  rocks  are  bivalve  mollusks  (pelecypods)  and  tri- 
lobites.  Among  the  former  Pterinaea  emacerata  is 
the  most  abundant,  while  Dalmanites  limulurus  is  the 
chief  among  the  trilobites  of  these  beds.  Other  trilobites  also  occur 
in  these  shales,  notably  Homalonotus  delphinocepha- 
1  u  s  ,  as  well  as  a  number  of  brachiopods. 

Toward  the  top  fossils  become  rarer,  and  finally  are  wanting  al- 
together. The  shale  becomes  more  heavy  bedded,  and  calcareous 
layers  begin  to  increase.  The  last  lo  feet  or  more  are  quite  calcare- 
ous and  compact,  and  have  an  irregular  fracture.  They  grade  up- 
ward into  the  basal  layers  of  the  Lockport  (Niagara)  limestone. 

Lockport  (Niagara)  limestone 

The  limestone  which  succeeds  the  Rochester  or  Niagara  shales 
forms  the  summit  rock  of  the  series  from  the  edge  of  the'  Niagara 
escarpment  to  south  of  the  falls.  It  consists  of  a  number  of  dis- 
tinct strata,  of  varying  characters,  most  of  them  very  poor  in  organic 
remains.  The  total  thickness  exposed  in  the  Niagara  region  is  not 
over  130  feet,  but  borings  show  that  the  thickness  of  the  limestone 
lying  between  the  Rochester  shale  and  the  Salina  shales  is  from  200 
to  nearly  250  feet.  Some  of  the  upper  beds  of  this  limestone  mass 
may  represent  the  Guelph  dolomite  and  others  may  belong  to  the 
base  of  the  Salina  beds.  Nevertheless  we  may  confidently  assume 
that  the  thickness  of  the  Lockport  limestone  in  this  region,  is  at 
least  150  feet. 


I06  NEW   YORK   STATE  MUSEUM 

Hydraulic  cement  beds,  i)  The  lowest  stratum  of  the  series  is  a 
hard,  compact,  bluish  gray  silicious  limestone,  weathering  whitish 
on  the  exposed  faces,  and  breaking  into  numerous  irregular  frag- 
ments larger  near  the  bottom  of  the  stratum  but  becoming  small, 
angular  and  subcubical  near  the  top,  where  the  weathering  is 
similar  to  that  obtaining  in  the  upper  parts  of  the  shales.  This 
stratum  varies  from  7  to  8  feet  in  thickness  being  in  places  divided 
into  two  tiers,  the  upper  one,  4  feet  thick,  appearing  as  a  distinct 
bed.  This  weathers  to  a  creamy  gray  color,  and  breaks  into  small 
angular  fragments  with  no  regularity  of  fracture,  and  independent  of 
the  plane  of  stratification.  On  some  of  the  weathered  edges  of  this 
rock  irregular  stratification  lines  are  visible,  giving  the  beds  the 
appearance  of  a  fine  grained  sandstone.  Occasionally  small  geoditic 
cavities  occur  lined  with  dolomite  or  gypsum.  The  line  of  contact 
between  this  stratum  and  the  underlying  shale  is  an  irregular  one, 
the  shale  surface  having  a  wavy  character. 

2)  This  rock  is  succeeded  by  a  4  foot  stratum  of  arenaceous  lime- 
stone which  shows  no  well  marked  stratification  lines  on  the 
weathered  surfaces,  though  in  places  a  distinct  cross-bedding  struc- 
ture appears.  It  peels  off  in  irregular  slabs  parallel  to  the  cross- 
section,  i.  e.  at  right  angles  to  the  stratification  plane.  Near  the  top 
of  this  stratum  are  a  few  thin  beds  which  show  the  finer  stratification 
structure  on  the  weathered  edges,  the  character  of  this  structure 
being  such  as  is  found  in  fine  grained  sandstones. 

Both  these  strata  appear  to  be  wholly  destitute  of  fossils.  It  is 
not  improbable  however  that  the  scattered  geodes  represent  the 
places  where  corals  or  crinoids  occurred,  which  have  subsequently 
been  altered  or  dissolved  out.  Aside  from  this,  there  is  no  evidence 
that  this  rock  ever  was  fossiliferous,  and  it  is  most  probable  that  it 
represents  the  accumulation  of  fine  calcareous  mud  or  sand. 

Crinoidal  limestone.  3)  The  compact  hydraulic  rock  is  abruptly 
succeeded  by  a  stratum  of  highly  crystalline  limestone,  on  the 
weathered  surfaces  of  which  joints  of  crinoid  stems  and  other  organ- 
isms stand  out  in  relief,  particularly  in  the  lower  part  of  the  stratum. 
The  rock  is  entirely  composed  of  fragments  of  organisms  which  were 
ground   up    and    mingled   together   in   great    profusion.     Oblique 
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bedding  lines  may  be  observed  occasionally,  indicating  that  the 
fragments  were  subject  to  wave  action.  The  stratum  varies  in 
thickness  from  5  to  6  feet,  and  is  occasionally  divided  by  horizontal 
sutures  which  show  a  marked  stylolitic  structure  similar  to  that 
found  in  the  crystalline  upper  Clinton  limestone.  The  contact  be- 
tween this  and  the  underlying  stratum  is  wavy.  This  rock  has  been 
quarried  at  Lockport  under  the  name  of  Lockport  marble. 

Geodiferons  limestones.  The  crinoidal  limestone  is  succeeded  by 
strata  all  of  which  are  more  or  less  geodiferous,  though  varying  con- 
siderably in  composition  and  structure. 

4)  The  rock  immediately  following  on  the  crinoidal  bed 
is  a  4  foot  stratum  of  compact,  gray  fossiliferous  limestone, 
the  fossils  being  of  a  fragmentary  character.  Stratification  struc- 
ture is  well  marked  on  the  weathered  surfaces,  specially  in 
some  of  the  lower  beds  of  the  stratum.  Sometimes  there  is 
only  one  thick  bed,  at  others  the  stratum  consists  of  a  number  of 
thin  beds  with  a  heavy  one  near  the  center.  The  thin  beds  show 
the  stratification  structure  best,  having  at  the  same  time  a  strongly 
granular  character.  As  the  fossils  are  fragmentary,  and  only  ac- 
cessible on  the  weathered  surfaces,  little  is  known  of  the  organisms 
that  constitute  it.  Crinoid  joints  occur,  but  they  are  less  character- 
istic of  this  than  of  the  lower  stratum.  Geodes  however  are  not 
uncommon,  the  cavities  being  lined  with  crystals  of  pearl  spar  (dolo- 
mite) or  filled  with  masses  of  snowy  gypsum. 

5)  The  fifth  stratum  of  limestone  in  this  series  is  a  finely  crystal- 
line magnesian  rock,  like  the  others  destitute  of  fossils  except  in 
so  far  as  these  are  represented  by  geodes.  The  latter  are  common 
and  filled  with  alabaster,  or  sometimes  with  massive  or  crystallized 

anhydrite.  The  latter  is  distinguished  from  the  crystallized  gypsum 
or  selenite,  which  it  closely  resembles,  and  which  occasionally  occurs 
in  the  same  beds,  by  the  cleavage,  which  is  rectangular  and  nearly 
equally  perfect  in  three  directions  in  anhydrite,  while  it  is  perfect 
in  one  direction  only  in  the  selenite. 

6)  A  finely  crystalline,  somewhat  concretionary  dolomitic  lime- 
stone, 3  feet  thick,  next  succeeds,  the  weathered  sectional  surfaces  of 
which,  buflf  in  color,  show  the  fine  stratification  structure,  which 
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is  of  the  type  of  the  cross-bedding  structure  in  sandstone.  Such 
structure  indicates  that  the  bed  possessing  it  was  a  fine  calcareous 
sand,  subject  to  shifting  movements  by  waves  and  deposited  in 
moderately  shallow  water.  We  need  look  for  organic  remains  in 
such  a  rock  with  no  more  assurance  of  finding  them  than  we  bring 
to  the  examination  of  uniform  bedded  shales.  They  may  be  abun- 
dant or  they  may  be  rare  or  absent  altogether.  Thus  a  limestone 
need  not  be  necessarily  a  fossiliferous  rock. 

Geodes  of  the  usual  type  are  common,  the  dolomitic  lining  pre- 
dominating. 

7)  On  the  preceding  thin  stratum  follows  a  limestone  mass  of  very 
uniform  character,  hardly  separable  into  district  strata,  though  con- 
sisting of  numerous  beds.^  2j  feet  of  this  stratum  are  shown  at  the 
quarry  near  the  northern  end  of  the  section,  where  the  upper  ex- 
posed bed  forms  the  surface  rock  of  the  plateau  above.  The  beds 
are  gerierally  of  considerable  thickness,  but  the  fine  stratification 
structure  is  not  so  well  marked  as  in  the  strata  below.  The  rock 
may  be  considered  a  compact  granular  dolomite,  in  which  consider- 
able change  has  taken  place  since  its  original  deposition.  It  is  of  a 
grayish  color  but  weathers  to  a  lighter  tint.  Geodes  are  plentiful, 
often  quite  large,  and  in  these,  minerals  of  great  beauty  are  not  infre- 
quently found.  The  most  common  are  the  snowy  variety  of  gyp- 
sum or  alabaster,  the  darker  gray,  massive,  fine  anhydrite  and  the 
uniform,  fine,  dolomite  rhombohedra  with  curved  faces,  generally  of 
a  pinkish  tint  and  familiarly  known  as  pearl  spar.  Long  slender 
crystals  of  calcite,  generally  in  the  form  known  as  scalenohedra,  or 
dogtooth  spar,  are  not  uncommon.  These  are  commonly  of  a 
golden  color,  and  large  enough  to  show  well  their  crystal  faces.  In 
the  new  power  tunnel  which  was  excavated  in  the  neighborhood  of 
the  falls,  large  masses  of  transparent  gypsum  of  the  selenite  variety 
were  found  in  cavities  in  this  rock.  Some  of  these  pieces  were  6 
inches  in  length.  Masses  of  limestone  lined  with  pinkish  dolomite 
crystals  and  occasional  large  masses  of  silvery  selenite,  and  set  with 


*The  distinction  between  stratum  and  bed  is  an  important  one.  A  stratum 
is  a  rock  mass  having  throughout  the  same  lithic  character,  and  may  be 
thick  or  thin.  A  bed,  on  the  other  hand,  is  that  portion  of  a  stratum  limited 
by  horizontal  separation  planes.  Sec  Geology  and  paleontology  of  Eighteen 
Mile  creek  pt  i.     Introduction. 
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amber  crystals  of  calcite,  were  also  found  in  these  cavities,  the  com- 
bination being  such  as  to  produce  specimens  of  great  beauty. 
Among  the  rarer  minerals  found  in  this  rock  is  the  crystallized  and 
cleavable  anhydrite,  which  like  gypsum  is  a  sulfate  of  calcium,  but 
without  the  water  which  is  characteristic  of  that  mineral.  Anhvdrite 
crystallizes  in  the  orthorhombic  system,  and  its  cleavage  is  in  three 
directions,  at  right  angles  to  each  other  (pinacoidal),  thus  yielding 
rectangular  fragments  and  enabling  one  to  distinguish  it  from 
selenite  with  little  difficulty.  It  is  also  a  trifle  harder  than  selenite 
which  is  easily  scratched  with  the  finger  nail.  This  form  of  anhy- 
drite is  rather  rare,  the  principal  localities  for  it  being  foreign. 
Masses  of  considerable  size  have  been  found  in  the  limestone  of  this 
quarry,  and  small  pieces  are  not  uncommon  in  the  geodes  of  these 
strata.  Both  selenite  and  the  cleavable  anhydrite  are  commonly 
called  "  mica  "  by  the  uninitiated ;  that  mineral  however  does  not 
occur  at  Niagara.     Small  masses  of  fibrous  gypsum  or  satin  spar 

have  been  found,  but  these  are  very  rare.  The  satin  spar  of  which 
the  cheap  jewelry  sold  in  the  curiosity  shops  is  made  is  not  from 
Niagara. 

Among  the  metallic  minerals  found  in  this  rock,  zinc  blende  or 
sphalerite  is  most  common.  It  is  generally  of  a  yellowish  or  light 
brownish  color  and  brilliant  resinous  luster.  Large  masses  how- 
ever are  rare.  Galenite  or  lead  sulfid  crystals  are  also  occasionally 
found,  but  this  mineral  is  comparatively  rare.  In  addition  to  these, 
iron  pyrite,  iron-copper  pyrite  (chalcopyrite),  green  copper  carbonate 
(malachite),  fluor  spar  (fluorite),  iron  carbonate  or  brown  spar 
(siderite,  generally  ferruginous  dolomite),  strontium  sulfate  (celes- 
tite)  and  native  sulfur  as  well  as  other  minerals  are  met  with. 

The  total  thickness  of  the  limestone  exposed  in  this  section  is 
thus  somewhat  more  than  55  feet.  At  Lewiston  hights,  on  the  edge 
of  the  escarpment,  only  about  20  feet  are  exposed.  This  includes 
the  two  lower  strata  of  hydraulic  limestone,  the  crinoidal  limestone 
and  a  few  feet  of  the  lowest  geodiferous  beds  (stratum  4).  Over 
this  lie  some  two  or  three  feet  of  glacial  till.  The  distance  between 
the  edge  of  the  escarpment  and  the  quarry  at  the  end  of  the  section, 
is  a  little  over  a  mile  and  a  half,  the  increase  in  thickness  of  the 
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limestone  and  the  rate  of  dip  (since  the  surface  is  about  level)  is 
therefore  a  trifle  less  than  25  feet  in  the  mile. 

The  crinoidal  limestone  is  the  most  prominent  stratum  on  the  edge 
of  the  escarpment.  From  its  base  springs  of  cold  and  clear  water 
issue  at  numerous  places  along  the  outcrops,  both  on  the  edge  of 
the  escarpment  and  in  the  gorge.  The  most  prominent  of  these  is 
at  the  head  of  *'  Milk  cave  ''  or  St  Patrick's  falls,  and  here  as  almost 
everywhere  at  the  base  of  the  crinoidal  limestone,  shallow  caverns 
abound.  One  of  these  caverns  near  the  head  of  the  falls,  has  a  depth 
of  35  or  40  feet  and  is  high  enough  to  permit  one  to  walk  upright. 
No  stalactites  are  found  in  these  caverns,  but  the  walls  are  much 
disintegrated  and  in  places  covered  with  a  fine  residual  sand. 

In  the  fields  above  this  cavern  are  several  sink  holes  of  moderate 
depth,  which  serve  as  catchment  basins  for  the  waters  of  the  sur- 
reunding  country,  which  issue  from  these  caverns  during  the  wet 
seasons. 

The  cavern  known  as  the  Devil's  hole  belongs  to  this  category. 
As  in  the  other  caverns,  the  roof  is  formed  by  the  crystalline  crin- 
oidal limestone  (stratum  3),  the  cavern  itself  being  hollowed  out  in 
the  hydraulic  cement  rock.  This  cavern  is  deeper  than  most  others, 
and  at  the  end  a  spring  of  deliciously  cool  water  issues  from  between 
the  two  beds,  the  upper  "  spring  line  •'  of  this  region.  There  is  no 
evidence  that  the  cavern  extended  any  deeper  than  it  does  at  present, 
nevertheless  the  spot  is  worth  visiting,  as  it  is  the  only  accessible 
one  of  the  numerous  springs  and  caverns.  The  fall  of  the  Cloody 
run  at  this  place  is  over  a  thickness  of  almost  60  feet  of  limestone, 
and  the  chasm  which  this  stream  has  worn  is  interesting  both  from 
its  historic  and  scenic  points  of  view.^ 

West  of  the  Niagara  river  on  Queenston  hights  several  quarries 
have  been  opened  in  these  limestones,  some  distance  south  of  the 
edge  of  the  escarpment.  The  rock  quarried  is  the  crinoidal  lime- 
stone and  overlying  beds.  The  total  depth  of  rock  in  the  quarry  is 
27  feet,  of  which  the  lower  14  or  15  feet  are  bluish  gray  and  the 
upper  of  a  lighter  gray  color.  The  limestone  is  here  much  more 
uniform,  crystalline  throughout  and  more  fossiliferous.     This  may 


^Sce  brief  mention  of  Bloody  run  massacre  in  Introduction. 
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indicate  a  nearness  to  the  reef  of  growing  organisms  which  supplied 
the  material  for  these  beds.  Geodes  lined  with  dolomite  crystals 
occur  in  this  rock,  though  not  so  plentifully  as  at  the  quarry  in  the 
gorge.  Below  the  crystalline  limestone  is  found  the  cement  rock, 
which  is  from  4  to  10  feet  thick  and  is  quarried  in  a  tunnel  under 
the  limestone  quarry. 

Owing  to  the  resistant  character,  the  limestone  is  everywhere  ex- 
posed in  the  gorge,  forming  cliffs  which  are  almost  invariably  per- 
pendicular. Large  blocks  of  this  rock  cover  the  talus  everywhere, 
one  of  the  largest  of  these  being  "  Giant  rock  "  along  the  gorge 
road.  This  is  a  block  of  the  upper  geodiferous  limestone  which  has 
fallen  from  above,  and  now  lies  with  its  stratification  planes  at  an 
angle  of  about  45°. 

The  limestones  are  well  exposed  along  the  gorge  road,  south  of 
the  railroad  bridges,  but  without  a  special  permit  no  one  is  allowed 
to  walk  on  this  roadbed.  The  contact  between  the  limestone  and 
the  shale  is  here  very  irregular,  indications  of  erosion  of  the  shale 
prior  to  the  deposition  of  the  limestone  occurring.  The  limestone  is 
also  somewhat  concretionary,  rounded  masses  projecting  down  into 
the  shales.     The  succession  of  strata  is  here  as  follows: 

1  Concretionary,  irregularly  bedded  gypsiferous  limestone,  often 
earthy  and  with  occasional  thin,  shaly  layers;  it  splits  readily  into 
slabs  perpendicular  to  the  stratification.     Thickness  6-8  feet. 

2  Fine  grained  limestone  with  sandy  feel,  sometimes  massive, 
sometimes  in  shattered  layers  with  earthy  or  shaly  partings,  and 
separated  from  the  underlying  rock  by  an  earthy  layer.  It 
weathers  to  an  ashy  or  sometimes  an  ochery  color,  and  varies  some- 
what in  thickness.  The  upper  layer  is  however  a  solid  and  fine 
grained  limestone.     Thickness  4-4.5  feet. 

Strata  i  and  2  are  the  equivalent  of  the  cement  beds. 

3  Crystalline  and  crinoidal  limestone  abruptly  succeeding  the 
lower  bed.  It  is  massive  though  somewhat  thin  bedded  and  con- 
tains geoditic  cavities  filled  with  gypsum.  This  continues  uniform 
for  a  thickness  of  about  19  feet. 

4  Compact  limestone ;  concretionary  with  cavities  containing  gyp- 
sum and  other  minerals,  and  with  sphalerite  embedded  in  the  rock. 
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The    bedding    and    upper    contact    lines    are    irregular.     Thick- 
ness 14-15  feet 

5  Compact,  finely  crystalline  and  homogeneous  dolomitic  rock, 
showing  traces  of  fossils  and  slickensides.  Beds  showing  S  t  r  o  - 
matopora  common.  In  places  the  rock  has  a  porous  appear- 
ance and  is  rich  in  geoditic  cavities,  which  are  lined  with  dolomite 
and  calcite  crystals.     Thickness  19  feet. 

This  stratum  forms  the  lower  portion  of  the  cliflf  at  the  first  cut 
on  the  gorge  road,  and  the  basal  part  of  the  mass  left  standing  on 
the  river  side.  Heads  of  Stromatopora  may  be  seen  in  this 
rock,  some  of  the  geoditic  cavities  having  replaced  this  fossil.  This 
is  about  the  summit  of  the  beds  exposed  in  the  quarry  at  the  end  ot 
the  railroad  section. 

6  Earthy,  compact  dolomite  in  thin  layers,  which  give  the  clifiF 
the  appearance  of  a  stone  wall.  Toward  the  top  the  rock  becomes 
more  compact  and  heavy  bedded,  this  giving  the  appearance  of  an 
overlying  stratum.  This  rock  is  full  of  geodes  lined  with  pearl  spar 
or  dolomite,  the  cavities  ranging  in  size  up  to  that  of  a  fist  or  larger. 
The  beds  are  generally  less  than  a  foot  in  thickness,  the  average 
being  from  3  to  6  inches.  Toward  the  top  of  the  cut,  the  rock 
becomes  more  compact  and  finely  cr\'stalline,  but  otherwise  remains 
similar.  Pearl  spar  geodes  remain  common  to  the  top.  The  thick- 
ness of  this  mass,  at  the  beginning  of  the  gorge  road,  is  about  45 
feet. 

The  total  thickness  of  the  limestone  exposed  on  the  gorge  road  is 
in  the  neighborhood  of  1 10  feet.  This  is  double  the  thickness  found 
at  the  quarry,  the  distance  between  the  two  points  in  a  straight  line 
being  about  three  miles  or  nearly  four  following  the  curvature  of  the 
river.  The  rate  of  increase  in  thickness,  or  the  amount  of  dip  of  the 
strata  is  therefore  about  20  feet  to  the  mile. 

Almost  the  only  recognizable  fossils  found  in  these  limestones, 
excepting  the  crinoid  fragments,  are  the  hydro-coralline  St  r  o  ni  a  - 
topora  (concentrica  Hall)  and  the  coral  F  a  v  o  s  i  t  e  s  . 
Both  occur  in  the  middle  and  upper  portions  of  the  exposed  mass, 
and  may  generally  be  seen  in  the  weathered  upper  surfaces  of  the 
limestone  beds.     Thus  wherever  these  beds  are  exposed  on  the  sur- 
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face,  as  at  the  whirlpool  on  the  Canadian  side,  at  the  fall  of  Muddy 
brook,  and  near  Clifton,  these  fossils  are  generally  weathered  out  in 
relief.  They  are  however  not  readily  separated  from  the  rock. 
Many  of  the  geodes  still  show  traces  of  coral  structure,  which  is 
sometimes  shown  in  the  included  gypsum. 

The  limestone  is  well  exposed  in  the  cliflF  at  Goat  island,  where  it 
has  a  total  thickness  of  about  no  feet.  The  contact  between  the  shale 
and  limestone  can  be  seen  near  the  entrance  to  the  Cave  of  the 
Winds,  where  it  is  about  a  foot  above  the  top  of  the  stairs.  The  roof 
of  the  Cave  of  the  Winds  is  formed  by  the  crystalline  crinoidal  lime- 
stone, the  same  bed  which  forms  the  roofs  of  all  the  minor  caverns 
along  the  gorge.  The  cement  beds,  about  lo  feet  thick,  together 
with  the  70  feet  of  Rochester  shale,  are  removed  by  the  spray  to  a 
depth  of  perhaps  30  or  40  feet,  the  floor  of  the  cave  being  probably 
on  the  upper  Clinton  limestone,  thus  making  the  hight  of  the 
cavern  80  feet.  Floored  and  roofed  by  resisting  beds  of  crystalline 
limestone,  this  great  cavern  is  a  fit  illustration  of  selective  erosion  by 
falling  water  on  rocks  of  unequal  hardness. 

The  massive  limestone  which  forms  the  vertical  cliff  of  Goat  island 
is  68  feet  thick,  its  base  being  on  a  level  with  the  foot  of  the  Biddle 
stairway.  The  top  of  this  cliff  marks  approximately  the  level  of 
the  falls  on  either  side  of  Goat  island,  which  therefore  have  a  total 
thickness  of  nearly  80  feet  of  limestone,  of  which  however  the  lowest 
10  feet  yield  to  erosion  as  does  the  underlying  shale.  We  may  thus 
say  that  at  the  falls  there  are  70  feet  of  resistant  limestone  on  top, 
and  80  feet  of  yielding  shales  and  limestones  below.  As  the  crest  of 
the  falls  approximates  160  feet  above  the  river  below,  at  least  10  feet 
of  Clinton  limestone  are  found  above  the  water  level. 

From  the  top  of  the  vertical  cliff  at  Goat  island  a  sloping  bank 
exposing  thin  bedded  limestones,  overlaid  by  about  10  feet  of  shell- 
bearing  gravels,  rises  to  a  hight  of  about  40  feet,  while  on  either 
side  of  Goat  island  these  thin  bedded  limestones  form  the  rapids 
above  the  two  falls.  As  the  total  hight  of  the  rapids  is  about  50 
feet,  and,  as  they  are  formed  along  the  strike  of  the  beds  owing  to 
the  right-angled  turn  in  the  river  at  this  point,  the  thickness  to  be 
added  to  the  known  limestone  mass  is  not  over  50  feet,  giving  a  total 
thickness  of  130  feet  of  limestone  exposed  within  this  region. 
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Onelph  dolomite 

This  rock,  named  from  its  occurrence  at  Guelph  (Ont.)  about  75 
miles  northwest  of  Niagara  falls,  is,  so  far  as  known,  absent  from 
the  Niagara  district.  As  before  noted,  it  may  however  be  repre- 
sented in  the  buried  hundred  feet  of  limestone  (more  or  less)  which 
lie  above  the  130  feet  of  known  rock,  as  shown  by  the  borings  in  this 

region. 

Salina  beds 

The  basal  beds  of  the  Upper  Siluric  are  the  saliferous  shales  and 
calcareous  beds  of  the  Salina  stage,  so  named  from  the  salt-produc- 
ing village  of  Salina  in  Onondaga  county.  This  is  the  horizon 
which  furnishes  all  the  salt,  as  well  as  the  gypsum  of  New  York 
state  and  the  adjoining  territory-.  In  the  Niagara  region  this  forma- 
tion is  not  well  exposed,  owing  to  the  soft  character  of  the 
rock  which  has  permitted  deep  erosion  in  preglacial  times,  and  to 
the  extensive  drift  deposits  which  cover  it.  The  only  known  ex- 
posures on  the  Niagara  are  on  Grand  island  and  on  the  Canadian 
side  of  the  river  opposite  North  Buffalo.  On  Grand  island  the 
Salina  rocks  may  be  seen  at  Edgewater  about  200  yards  below  the 
boat  landing.     Here  the  following  section  is  exposed.^ 

3  Light  colored,  soft,  friable  gypseous  shales,  5  feet 
2  Greenish  shales  containing  nodules  of  gypsum,  i^  feet 
I   Black  shale  in  the  river  bed 

The  exposure  extends  300  yards  down  the  river  bank. 

At  the  extreme  northern  end  of  the  island,  where  it  divides  the 
river,  an  impure,  thin  bedded  limestone  of  this  series  is  exposed. 
The  exposures  on  ihe  Canadian  bank  begin  a  short  distance  south 
of  this,  and  extend  to  the  International  bridge,  the  rock  here  being 
a  more  or  less  gypsiferous  shale. 

From  the  numerous  borings  in  this  region  we  have  however 
gained  a  fair  knowledge  of  the  character  and  thickness  of  this  rock, 
the  latter  averaging,  according  to  Bishop,  386  feet.  The  best  avail- 
able record  of  the  rocks  lying  between  the  Waterlime  and  the  Ni- 
agara series  of  limestones  is  the  core  of  a  well  drilled  on  the  land 
of  the  Buffalo  cement  co.  in  North  Buffalo.     This  core,  which  has  a 

'Bishop.     15th  an.  rep't  N.  Y.  state  geologist.     1895.    p.  311. 
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length  of  1305  feet,  is  now  preserved  in  the  museum  of  the  Buffalo 
society  of  natural  sciences,  and  from  it  the  following  succession  of 
strata  can  be  demonstrated.^ 


Rondout 
waterlime 


Salina 


Feet 

7 

25 

5 

13 

4 

2 

12 
I 

4 
7 


Waterlime  above  the  mouth  of  the  well,  about 

Shale  and  cement  rock  in  thin  streaks 
'  Tolerably  pure  cement  rock 

Shale  and  cement  rock  in  thin  streaks 

Pure  white  gypsum 

Shale 

White  gypsum 

Shale 

White  gypsum 

Shale  arid  gypsum  mottled 

Drab  colored  shale  with  several  thin  layers  of 
white  gypsum 

Dark  colored  limestone 

Shale  and  limestone 

Compact  shale 

Gypsum  and  shale  mottled  and  in  streaks  ap- 
proximating 290± 
The  gypsum  of  this  formation  has  never  been  mined  in  this  dis- 
trict, owing  to  the  strong  flow  of  water  through  these  strata.  No 
salt  beds  are  found  in  the  Salina  of  this  region,  though  they  are 
characteristic  of  the  formation  farther  east.  Salt  water  is  however 
obtained.  Fossils  are  very  rare  throughout  these  beds;  none  have 
been  found  in  the  exposures  on  the  Niagara  river. 


58 

2 

4 
3 


Bondout  waterlime 

The  Salina  beds  of  this  region  grade  upward  into  a  magnesian 
limestone  which  contains  a  considerable  amount  of  aluminium  sili- 
cate. The  upper  portion  of  this  series,  which  in  the  Niagara  region 
has  a  thickness  of  about  50  feet,  is  very  uniform  in  character  and 
suitable  for  the  manufacture  of  hydraulic  cement.  In  North  Buf- 
falo, extensive  quarries  have  been  opened  in  this  rock  by  the  Buffalo 


'Pohlman.    Cement  and  gypsum  deposits  in  Buffalo.    Am.  inst.  min.  eng. 
Trans.     Oct.  1888. 
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cement  co.,  and  here  a  stratum  nearly  6  feet  thick  is  quarried  and 
converted  into  cement.  As  the  quarries  are  opened  south  of  the 
second  escarpment  (inface  of  the  Onondaga  cuesta^),  the  surface 
rock  of  Onondaga  limestone  and  the  Manlius  limestone  have  to  be 
stripped  off  before  the  cement  rock  is  reached. 

The  characters  of  the  several  strata  have  been  briefly  enumerated 
in  the  section  derived  from  the  gas  well  core.  The  upper  beds, 
which  are  alone  accessible  in  this  region,  may  generally  be  seen  in 
the  escarpment,  specially  where  it  is  crossed  by  streams,  as  at  Will- 
iamsville,  or  where  quarries  have  been  opened.  The  rock  is  fine 
grained,  often  showing  a  marked  banding  or  lamination,  and  breaks 
with  a  conchoidal  fracture,  producing  rounded  surfaces. 

In  this  rock  we  find  entombed  the  remains  of  those  remarkable 
Crustacea,  the  Eurypterids,  whose  bizarre  form,  remotely  fish-like, 
has  excited  more  interest  than  any  other  fossil  found  in  this  region. 
These  Crustacea  have  made  the  Waterlime  of  Buffalo  famous,  and 
the  Buffalo  society  of  natural  sciences,  whose  collections  embrace  a 
magnificent  series  of  these  fossils,  has  fittingly  adopted  it  as  chief 
among  its  insignia. 

Besides  these  Crustacea  several  other  organisms  have  been  found 
in  the  Waterlime  strata  of  north  Buffalo.  Among  these  are  a  num- 
ber of  undescribed  brachiopods,  including  at  least  one  species  of 
L  i  n  g  u  1  a  . 

Manlius  limestone 

The  waterlime  of  north  Buffalo  is  succeeded  by  a  stratum  of  im- 
pure  limestone  from  7  to  8  feet  in  thickness  and  known  locally  by 
the  name  of  "  bullhead  "  rock.  Tlie  line  of  demarkation  between  the 
two  formations  is  not  a  very  pronounced  one,  for  the  inferior  rock 
grades  upward  into  the  superior  one.  The  rock  is  a  dolomitic  lime- 
stone of  a  very  compact  semicrystalline  character,  with  a  high  per- 
cent of  argillaceous  material,  and  not  infrequently  a  strong  petrol- 
eum odor.  It  is  mottled,  having  frequently  the  appearance  of  a 
limestone  breccia,  and  consists  of  purplish  gray,  angular  or  rec- 
tangular pieces  and  similar  light  colored  and  more  yellowish  ones. 
The  latter  appear  to  be  more  argillaceous  than  the  former.     There 


^See  chapter  i. 
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is  no  conclusive  evidence  that  the  rock  is  brecciated,  nevertheless 
the  coloration  strongly  suggests  it. 

This  rock  is  commonly  very  porous  in  its  upper  portion,  the 
cavities  being  often  lined  with  crystals  of  calcite  or  other  minerals. 
The  smaller  of  the  cavities  are  due  to  the  dissolving  out  of  the  small 
coral,  Cyathophyllum  hydraulicum,  which  was  ex- 
ceedingly abundant  in  the  upper  part  of  the  stratum.  This  coral  is 
generally  found  in  a  prostrate  position,  with  the  mold  perfectly  pre- 
served in  the  inclosing  rock  matrix,  so  that  a  perfect  cast  of  the 
coral  can  be  obtained  by  the  use  of  gutta  percha  or  dentist's  wax. 
The  best  exposure  of  this  rock  is  in  the  walls  of  the  quarries  of  the 
Buffalo  cement  co.  It  may  also  be  seen  in  the  face  of  the  Onon- 
daga escarpment  at  Williamsville  and  eastward.  In  many  places  in 
the  cement  quarries,  the  upper  part  of  this  limestone  is  rich  in  iron 
pyrites,  which  commonly  occurs  in  small  cubes,  not  infrequently 
oxidized  to  limonite.  Green  stains  of  hydrous  carbonate  of  copper, 
or  malachite,  are  not  uncommon,  these  resulting  probably  from  the 
decomposition  of  chalcopyrite,  which  is  disseminated  in  minute 
grains  through  portions  of  the  rock.  Many  of  the  geode  cavities 
contain  scalenbhedra  or  acute  rhombohedra  of  calcite^  as  well  as  sul- 
fate  of  strontian. 

A  remarkable  feature  of  the  Manlius  limestone  of  the  Niagara  re- 
gion is  the  nature  of  the  fossil  fauna  which  it  contains.  This  fauna 
shows  an  intimate  relation  to  the  Coralline  limestone  fauna  of  Scho- 
harie county  (N.  Y.)  a  rock  which  is  regarded  the  eastern  equiva- 
lent of  the  Lockport  (Niagara)  limestone  of  this  region.  Several 
of  the  species  found  in  the  Manlius  limestone  of  this  region  are 
identical  with  those  of  the  Coralline  limestone,  while  between  other 
representative  species  of  the  two  formations  there  exists  a  very  close 
relationship.  It  is  difficult  to  escape  the  conclusion  that  the  Man- 
lius limestone  fauna  of  the  Niagara  region  is  a  late  return  of  the 
Coralline  limestone  fauna,  at  the  close  of  the  long  interval  during 
which  the  Salina  shales  were  deposited  in  the  Siluric  seas  of  this 

region. 

The  Silnro-Devonic  contact 

The  Manlius  Hmestone  of  the  Niagara  region  is  succeeded  by  the 
Onondaga  limestone  of  Devonic  age.    The  latter  rests  unconform- 
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ably  on  the  former,  this  unconformity  being  emphasized  by  the 
absence  of  all  Lower  Devonic  strata  in  this  region,  with  the  excep- 
tion of  thin  lenses  of  sandstone  which  may  be  correlated  with  the 
Oriskany.  The  upper  surface  of  the  Manlius  limestone  is  knotty 
and  concretionary,  producing  minor  irregularities,  but  in  addition 
to  these  there  are  well  marked  traces  of  the  erosion  of  these  strata, 
prior  to  the  deposition  of  the  overlying  beds.  These  traces  are  of  the 
nature  of  channels  and  irregular  truncations  of  the  strata,  the  former 
in   some   cases   assuming   considerable   importance.     (Fig.   21-23) 

In  the  east  wall  of  the  quarrv*, 
not  far  from  the  stamp  mill, 
the  surface  of  the  Manlius 
limestone  is  strongly  ex- 
Pjgji  Unconformable  ^^c\2^^^  JH*^*  cavatcd,  the  excavation  being 

And  Onondaga  llmeetonet,  Buffalo  cement  quarry.  *  o 

mainly  filled  by  beds  of  the 
Onondaga  limestone.  Be- 
tween the  two  limestones  oc- 
curs   a    mass    of    shale    and 


Pig.  a  Erosion  of  Maniiu.  limestone  priortodepoei.  Conglomerate  having  a  total 

tlon  of  Onondaga  limestone,  Buffalo  cement  quarry.       ^t  •    t  •       ^t  ...      i 

thickness,  in  im  central  por- 
tion, of  something  over  a  foot.  The  lower  6  or  8  inches  are  a  lime- 
stone conglomerate,  the  pebbles  of  which  are  fragments  of  the 
underlying  limestones.  These  pebbles  are  flat,  but  well  rounded 
on    the    margins,    showing    evidence    of    protracted    wear.     They 

are    firmly    embedded    in    a    matrix    of    indurated    quartz    sand, 

•  

which    surrounds    theni    and    fills    in    all    the    interstices.     This 

bed  thins  out  toward  the  sides  of  the  channel.  On  the  con- 
glomerate lie  about  6  inches  of  shale  and  shaly  limestone,  and 
these  are  succeeded  by  the  Onondaga  limestone.  The  width  of  the 
channel,  which  is  clearly  an  erosion  channel,  is  about  18  feet,  and 
its  depth  is  about  3i  feet.     (Fig.  2^) 

From  the  point  where  this  channel  is  seen,  the  contact  can  be 
traced  continuously  for  a  thousand  feet  or  more  eastward,  along  the 
quarry  wall.  It  frequently  shows  a  thin  shaly  bed,  often  containing 
quartz  grains,  lying  between  the  two  limestones. 

Xot  very  far  from  the  channel  just  described,  a  remarkable  **  sand- 
stone dike  "  penetrates  the  Siluric  limestones  of  the  quarry  wall. 
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This  dike,  which  can  be  clearly  traced  in  the  wall  of  the  quarry  for 
a  distance  of  perhaps  30  feet  in  an  east  and  west  direction,  was 


jhb  «  CUM 

caused  by  the  filling  of  an  ancient  fissure  in  the  Siluric  strata,  by 
sands  forcibly  injected  from  above.  The  fissure  had  a  total  depth 
of  about  10  teet;  its  walls  were  very  irregular,  and  at  intervals  lateral 
fissures  extended  in  both  directions.  {See  Fig.  24)  All  of  these  are 
now  filled  with  pure  cjuartz  sand,  firmly  united  into  a  quartzose 
sandstone  by  the  deposition  of  additional  silica  in  the  interstices  be- 
tween the  sand  grains. 


The  dike  penetrates  the  "  bullhead  "  rock  and  enters  the  water- 
lime  to  a  deplh  of  from  2  to  3  feet.  It  is  squarely  cut  off  at  the 
top,  where  the  Onondaga  limestone  rests  on  its  truncated  end  and 
on  the  limestone  flanking  it.  The  Onondaga  limestone  is  entirely 
unaflected  by  the  dike,  being  evidently  deposited  after  the  formation 
and  truncation  of  this  remarkable  mass  of  sandstone.     The  width  of 
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the  filled  fissure  is  scarcely  anywhere  over  2  feet,  but  the  lateral 
offshoots  extend  many  feet  into  the  walls  of  Manlius  limestone. 
These  offshoots  or  rootlets  of  the  dike  are  irregular,  commonly  nar- 
row, and  often  appear  as  isolated  quartz  masses  in  the  Manlius  or 
the  waterlime  rock,  the  connection  with  the  main  dike  not  being 
always  discernible.  Such  masses  of  quartz  sandstone  have  been 
traced  for  more  than  30  feet  from  the  dike.  The  irregularity  of  the 
walls  of  the  fissure  is  very  pronounced.  Angular  masses  of  lime- 
stone project  into  the  quartz  rock,  while  narrow  tongues  of  sand- 
stone everywhere  enter  the  limestone.  Extensive  brecciation  of  the 
limestone  has  occurred  along  the  margin,  and  the  sandstone  there 
is  filled  with  angular  fragments  of  the  limestone,  which  show  no 
traces  of  solution  or  wear  by  running  water.  These  limestone  frag- 
ments are  themselves  frequently  injected  with  tongues  of  the  quartz 
sand.  Microscopic  examination  shows  evidence  of  a  certain  amount 
of  shearing  along  the  margin  of  the  dike,  accompanied  by  a  pul- 
verizing or  trituration  of  the  limestone,  and  followed  by  reconsoli- 
dation.  These  and  other  features  point  to  a  cataclysmic  origin  of 
the  fissure  which  contains  the  dike  and  a  more  or  less  violent  in- 
jection of  the  sand.  The  fissure  must  have  been  formed  and  filled 
before  the  deposition  of  the  Onondaga  limestone  and  while  the  Man- 
lius limestone  was  covered  by  a  stratum  of  unconsolidated  sand. 
The  formation  of  the  fissure  and  the  injection  of  the  sand  into  it 
from  above  must  have  occurred  simultaneously;  for  this  appears 
the  only  way  to  account  for  the  inclusion  of  large  fragments,  or 
"  horses  ",  of  the  wall  rock  in  the  loose  sand,  and  the  injection  of 
the  sand  into  all  the  cracks  and  crevices.  It  seems  probable  that 
the  fissure  records  an  earthquake  shock  during  the  period  interven- 
ing between  the  close  of  the  Siluric  age  and  the  deposition  of  the 
Devonic  limestones.  This  is  borne  out  by  the  occurrence  of  numer- 
ous small  faults  or  displacements  in  the  underlying  strata  of  water- 
lime. 

Devonic  strata 

The  Lower  Devonic  is  represented  in  the  Niagara  region  by  the 
thin  beds  of  shale  and  sandstone  before  mentioned  as  occupying 
erosion  hollows  in  the  Manlius  limestone.     These  are  perhaps  the 
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equivalent  of  the  Oriskany  sandstone  of  eastern  New  York,  though 
no  fossils  have  been  found  in  them.  With  the  exception  of  these 
layers  the  Lower  Devonic  strata  are  wanting  in  this  region. 

The  Middle  Devonic  is  however  well  represented  in  the  Niagara 
region  by  the  Onondaga  limestone.  This  rock,  which,  as  has  been 
shown,  rests  in  most  cases  directly  on  the  Manlius  limestone,  con- 
sists of  a  lower  crystalline  and  highly  fossiliferous  portion,  and  an 
upper  mass  full  of  layers  of  homstone  or  chert  which  on  weathered 
surfaces  stand  out  in  relief.  This  part  of  the  formation  is  generally 
known  as  the  Corniferous  limestone,  in  reference  to  the  layers  of 
chert  which  make  the  rock  unfit  for  other  use  than  rough  building. 
Owing  to  the  presence  of  the  hornstone,  this  rock  eflfectually  re- 
sists the  attacks  of  the  atmosphere,  and  hence  its  line  of  out- 
crop is  generally  marked  by  a  prominent  topographic  relief  feature, 
the  second  escarpment  of  western  New  York  i.  e.  the  inface  of  the 
Onondaga  cuesta. 

The  chert-free  lower  member  of  this  formation  varies  greatly  in 
thickness  even  within  a  limited  territory.  It  is  in  places  extremely 
rich  in  corals,  and  outcrops  of  this  rock  show  all  the  characteristics 
of  an  ancient  coral  reef. 

History  of  the  Niagara  region  during  Silnric  time 

We  have  now  gathered  data  for  a  brief  synopsis  of  the  history  of 
this  region  during  Siluric  time.  Much  still  remains  to  be  learned, 
but  from  what  is  known  we  can  trace  at  least  in  outline  the  sequence 
of  geologic  events  which  characterized  that  ancient  era  of  the  earth's 
history  in  this  vicinity. 

When  the  Siluric  era  opened.  New  York,  with  portions  of  Penn- 
sylvania and  southern  Ontario,  was  covered  by  the  shallow  Medina 
sea.  This  sea  appears  to  have  been  of  the  nature  of  a  mediter- 
ranean body  of  water,  which  later  changed  to  a  bay  opening  toward 
the  southwest.  This  "Bay  of  New  York",  as  we  shall  call  it,  came 
into  existence  by  the  orogenic  disturbances  which  marked  the  transi- 
tion from  the  Ordovicic  to  the  Siluric  era,  and  as  a  result  of  which 
the  Taconic  mountain  range,  with  the  Green  mountains  and  the 
corresponding  Canadian  ranges,  were  elevated.     This  cut  off  the 
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communication  between  the  open  Atlantic  and  the  interior  Paleozoic 
sea  which  existed  during  Ordovicic  time.  This  bay  was  thus  sur- 
rounded by  old-lands  on  the  north,  east  and  southeast,  and  its 
waters  appear  to  have  been  very  shallow.  We  do  not  know  just 
what  the  conditions  were  under  which  the  early  Siluric  deposits  of 
this  region  were  made;  for  the  lower  beds  are  so  barren  of  organic 
remains,  that  we  are  forced  to  look  for  evidences  ojher  than  that 
furnished  by  fossils,  of  the  physical  conditions  during  this  period. 
It  is  not  improbable  that  the  waters  of  the  early  Medina  sea  were 
cut  off  from  the  ocean  at  large,  at  least  sufficiently  to  prevent  a  free 
communication.  This  may  not  have  been  the  case  at  first ;  for  A  r  - 
throphycus  harlani  flourished  in  these  waters  during  the 
deposition  of  the  Oswego  beds/  and  this  species  characterizes  the 
rocks  of  late  Medina  age,  during  the  deposition  of  which  we  have 
reason  to  suppose  that  a  junction  of  the  Medina  sea  with  the  ocean 
at  large  had  been  effected. 

Along  the  eastern  and  southeastern  margin  of  this  interior  water 
body  were  deposited  the  thick  beds  of  conglomerate,  which  now 
constitute  the  capping  rock  of  the  Shawangunk  and  other  ranges 
of  hills,  while  farther  west,  at  a  distance  from  the  source  of  supply, 
the  Oswego  sandstone  was  accumulating.  Later  the  character  of 
the  deposit  changed  in  this  region,  from  the  gray  silicious  sands  to 
the  impalpable  muds  and  fine  sands  of  the  lower  Medina.  What- 
ever the  source  of  these  sands,  ferruginous  matter  was  plentiful,  as 
shown  by  the  red  color  of  the  deposits,  and  this  leads  to  the  sup- 
position that  they  were  derived  from  the  crystalline  rocks  of  the 
Adirondacks  and  the  Canadian  highlands  and  not  from  Ordovicic  or 
Cambric  deposits. 

It  is  not  improbable  that,  during  the  early  Medina  epoch,  the 
waters  of  this  basin  were  of  a  highly  saline  character.  No  deposits 
of  salt  were  formed,  or  if  these  existed,  they  were  subsequently 
leached  out.  The  Medina  beds  are  however  rich  in  saline  waters, 
salt  springs  being  common  throughout  this  region,^  and  this  may 

*This  species  is  found  in  the  eastern  part  of  the  district,  at  the 'base  of 
the  Oneida  conglomerate. 

'In  the  early  part  of  the  century  salt  was  not  infrequently  manufactured 
from  these  springs. 
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indicate  a  high  degree  of  saHnity  of  the  waters  of  the  early  Medina 
sea.  If  such  was  the  case,  it  may  have  been  accompanied  by  a  more 
or  less  arid  climate,  which  favored  the  concentration  of  the  sea 
water.  Thick  beds  of  terrigenous  material  accumulated  in  the  cen- 
ter of  the  Medina  basin  reaching  in  the  Niagara  region  a  thickness 
of  over  a  thousand  feet.  These  early  deposits  probably  did  not  ex- 
tend far  west  for,  though  in  northern  Ohio  and  Michigan,  Medina 
beds  from  50  to  100  feet  or  more  in  thickness  are  known,  these  are 
probably  to  be  correlated  with  the  upper  Medina  of  the  Niagara 
region. 

Toward  the  close  of  the  Medina  epoch,  the  Siluric  sea  had  en- 
croached on  the  lands  to  such  an  extent  as  to  effect  a  junction  with 
the  Medina  basin,  whereupon  normal  marine  conditions  were  again 
established.  This  is  indicated  by  the  marine  fauna  and  flora  which 
characterize  the  upper  Medina  beds.  The  first  deposit  in  this  re- 
gion, on  the  reestablishment  of  normal  marine  conditions,  was  the 
white  quartzose  sandstone  which  caps  the  red  shale  of  the  lower 
series.  Mud  and  sand  now  alternated,  indicating  an  oscilla- 
tion of  conditions  with  numerous  changes  in  the  currents  which 
distributed  the  detrital  material.  Thin  beds  of  limestones  also 
formed  at  rare  intervals,  chiefly  from  the  growth  of  bryozoans  in- 
favorable  locaHties.  In  the  Bay  of  New  York  the  waters  continued 
moderately  shallow,  as  shown  by  the  well  developed  cross-bedding 
structure  in  the  sandstones.  At  intervals  large  tracts  seem  to  have 
been  laid  bare  on  the  retreat  of  the  tide,  as  indicated  by  the  wave 
marks  and  other  shore  features  which  give  the  surfaces  of  some 
Medina  sandstone  slabs  such  a  remarkable  resemblance  to  a  modern 
sand  beach  exposed  by  the  ebbing  tide.  In  fact,  we  may  not  in- 
aptly compare  this  stage  of  the  Siluric  bay  of  New  York  with  the 
upper  end  of  the  modern  bay  of  Fundy,  where  the  red  sands  and 
muds  are  laid  bare  for  miles  on  the  retreat  of  the  tide. 

After  the  last  sandstone  bed  of  the  Medina  stage  had  been  de- 
posited, the  water  probably  became  purer  and  deeper,  and  the  6 
feet  of  Clinton  shales  were  laid  down  in  the  Niagara  region.  In 
the  eastern  part  of  the  Bay  of  New  York,  sandstones  were  deposited 
even  during  the  Clinton  epoch,  while  the  conditions  favoring  the 
deposition  of  limestone  existed  only  during  the  short  interval  in 
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the  Niagara  period,  when  the  Coralline  limestone  of  Schoharie  was 
laid  down.-  Westward,  however,  the  adjustment  of  conditions  went 
on  more  rapidly,  and  the  Clinton  limestones,  with  the  calcareous 
shales  and  limestones  of  the  upper  Niagaran,  became  the  charac- 
teristic deposits.  During  nearly  the  entire  Niagara  period  life  was 
abundant  in  the  Siluric  sea,  and  the  Bay  of  New  York  had  its  mar- 
velous succession  of  faunas,  which  have  made  these  strata  the  stand- 
ard for  the  Siluric  beds  of  this  continent. 

All  the  Siluric  limestones  of  the  Niagara  section  show  characters 
pointing  to  a  fragmental  origin,  and  in  this  respect  they  contrast 
strongly  with  the  Devonic  limestones  in  the  southern  part  of  the 
district.  The  latter,  as  before  mentioned,  show  the  characteristics 
of  an  ancient  coral  reef,  and  we  may  therefore  assume  that  they 
were  built  up  in  situ  by  the  polyps  and  other  lime-secreting  or- 
ganisms. Not  so  with  the  Siluric  limestones.  These,  to  be  sure, 
were  derived  from  similar  deposits  by  lime-secreting  organisms,  but 
these  deposits  were  originally  made  in  a  different  place  from  that 
in  which  we  find  the  limestones  today.  A  sedimentary  limestone  or 
lime-sandstone  is  similar  to  a  quartz  sandstone  or  a  shale,  in  that 
the  material  of  which  it  is  formed  is  the  product  of  erosion  of  pre- 
existing rocks.  In  the  case  of  the  quartz  sandstone,  this  is  gen- 
erally an  inorganically  formed  rock,  while  the  sedimentary  lime- 
stones are  most  usually  derived  from  organically  formed  rocks.  In 
the  former  case,  the  source  of  the  material  is  often  a  distant  one. 
while  in  the  latter  it  is  generally,  though  not  necessarily  always, 
close  at  hand.  A  coral  reef  growing  in  moderately  shallow  water 
is  attacked  by  the  waves,  as  are  all  rocks  which  come  within  their 
reach.  Erosion  results,  and  the  product  of  this  activity  is  carried 
away  and  deposited  on  the  ocean  floor  as  a  calcareous  sand.  Thus 
stratified  deposits  of  limestones  are  formed,  whereas  in  the  original 
organic  reef,  no  stratification  is  to  be  expected.  In  the  immediate 
neighborhood  of  the  growing  reef,  the  beds  of  calcareous  sand  will 
slowly  envelop  the  original  deposit  from  which  they  were  derived. 
and  thus  the  source  of  supply  is  chiefly  the  upper  growing  portion 
of  tlie  reef.  On  the  lime-sandstone  strata  which  flank  the  reef,  in- 
dependent  masses  of  coral   may  at  times  grow,  while  other   or- 
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ganisms,  such  as  mollusks  and  brachiopods,  will  also  find  this  a 
convenient  resting  place.  Thus  the  organically  formed  limestone 
masses  and  the  fragmental  limestones  will  interlock  and  overlap 
each  other  around  the  borders  of  a  growing  reef.  It  follows  then 
that  in  the  neighborhood  of  the  growing  coral  masses  the  sands 
derived  from  their  destruction  will  be  coarser,  the  finer  material 
being  carried  farther  out  to  sea,  and  deposited  at  a  distance  from 
the  source.  Thus  an  approximate  criterion  for  the  determination 
of  the  distance  of  any  given  bed  of  calcareous  sand  from  its  place 
of  origin  is  furnished.  If  deposits  of  such  calcareous  sand  are  made 
in  shallow  water,  cross-bedding  and  ripple  marks  will  be  found  just 
as  in  the  quartz  sands,  and,  as  we  have  seen,  the  former  structure 
is  characteristic  of  most  of  the  strata  of  Lockport  limestone  exposed 
in  the  gorge  section-  at  Niagara.  It  may  be  added  that,  as  the 
organic  limestone  will  continue  to  form  as  long  as  the  conditions 
are  favorable,  the  supply  of  calcareous  sand  is  practically  inex- 
haustible.    Hence  thick  beds  of  such  lim«-sandstones  may  form. 

In  the  Niagaran  seas  the  chief  reef-building  corals  were  F  a  v  o  - 
sites,  Halysites  and  H  e  1  i  o  1  i  t  e  s ,  together  with  the  hy- 
dro-coralline S  t  r,o  m  a  t  o  p  o  r  a.  Bryozoans  also  added  largely 
to  the  supply  of  organically  formed  limestone  of  the  various  reefs. 
But  perhaps  the  most  important  contributors  in  this  connection 
were  the  crinoids  and  related  organisms,  which  may  at  times  have 
constituted  reefs  of  their  own.  Their  abundance  is  testified  to  by  the 
frequent  thick  beds  of  limestone,  which  are  almost  wholly  made  up  of 
broken  and  worn  crinoid  fragments.  The  crinoids  fell  an  easy  prey 
to  the  waves,  for,  on  the  death  of  the  animal,  the  calyx,  arms  and 
stem  would  quickly  fall  apart  into  their  component  sections,  and 
hence  yield  fragments  readily  transported  by  the  waves.  In  the 
case  of  the  corals  and  the  shells,  which  latter  probably  formed  no 
unimportant  part  of  the  organic  contributions  to  the  reefs,  the  work 
of  grinding  the  solid  limestone  masses  into  a  sand  probably  required 
the  aid  of  tools,  such  as  large  blocks  that  could  be  rolled  about  by 
the  waves,  or  it  may  have  been  aided  by  the  omnipresent  reef-de- 
stroying organisms. 

The  infrequency  of  exposure  of  the  fossil  reefs,  which  furnished 

the  calcareous  sand,  need  not  disturb  us.     We  must  remember  that 
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the  actually  exposed  sections  of  these  limestone  strata  are  very  few 
when  compared  with  the  great  extent  of  the  beds  themselves.  It 
must  also  be  borne  in  mind,  that  vast  portions  of  these  limestone 
beds  have  been  removed  by  erosion  during  the  long  post-Siluric 
time.  When  we  realize  that  the  actual  reefs  must  have  been  widely 
scattered  in  the  Niagara  sea,  and  that  our  sections  through  these 
strata  are  random  sections,  we  need  feel  no  surprise  at  the  unsatis- 
factory character  of  these  exposures.  It  must  however  be  added 
that  sections  farther  east,  as  at  Lockport  or  other  localities,  gen- 
erally show  much  more  of  the  reef  character  of  the  deposit,  the 
corals  in  these  being  correspondingly  abundant.  The  upper 
geodiferous  beds  of  the  limestone  at  Niagara  were  probably  much 
more  fossiliferous  than  the  lower.  As  before  mentioned,  tlie  geode 
cavities  most  likely  are  the  result  of  alteration  or  solution  of  some 
fossil  body,  probably  a  coral.  Though  fossils  may  have  been  plenti- 
ful, none  of  these  beds,  so  far  as  examined,  show  the  characteristics 
of  true  reefs.  They  have  more  the  aspect  of  beds  of  coral  sand, 
on  which  isolated  heads  of  corals  and  other  organisms  grew  rather 
plentifully. 

During  the  dolomitization  of  these  limestone  beds,  which  was 
probably  brought  about  by  chemical  substitution  before  the  con- 
solidation of  the  coral  sand,  many  of  the  fossils  which  were  included 
in  these  sands  probably  suffered  alteration  and  more  or  less  com- 
plete destruction.  Thus  it  will  be  seen  that  even  the  few  organisms 
which  were  embedded  in  these  coral  sands,  did  not  survive  the  sub- 
sequent changes,  and  thus  the  barrenness  of  these  great  limestone 
masses  appears  to  be  fully  accounted  for.  The  fossiliferous  char- 
acter of  the  upper  Clinton  limestone,  as  well  as  the  coarseness  of 
the  calcareous  fragments  of  which  it  is  composed,  points  to  a  near- 
ness of  this  rock  to  the  source  of  the  material ;  for  in  the  vicinity  of 
the  coral  and  crinoid  reefs  the  food  supply  for  other  organisms 
would  be  most  abundant,  and  hence  these  would  develop  most  pro- 
lifically  in  such  a  neighborhood. 

A  careful  comparative  study  of  the  Niagaran  deposits  of  New 
York  and  those  of  the  middle  states  has  brought  out  some  im- 
portant and  interesting  facts.     These  may  be  summed  up  in  the 
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Statement,  that  the  New  York  fauna  is  more  individualized,  show- 
ing characteristics  stamping  it  in  some  degree  as  a  provincial  fauna. 
The  Niagaran  fauna  of  the  central  states  however  is  more  closely 
allied  to  the  European  Mid-Siluric  fauna  than  to  that  of  New  York 
state,  from  which  we  may  conclude  that  the  pathway  of  communi- 
cation between  the  American  and  European  Siluric  seas  was  not  by 
way  of  New  York,  a  conclusion  which  is  in  entire  harmony  with 
those  derived  from  the  physical  development  of  this  region  and  the 
characteristics  of  the  strata. 

Weller^  has  collected  data  which  indicate  that  the  pathway  of 
migration  of  faunas  between  the  two  continents  was  by  way  of  the 
arctic  region.  According  to  Weller's  interpretation  of  the  facts,  there 
existed  in  North  America  during  Siluric  time  "...  a  north  polar 
sea  with  a  great  tongue  stretching  southward  through  Hudson  bay 
to  about  latitude  33^.  There  were  doubtless  islands  standing  above 
sealevel  within  this  great  epicontinental  sea;  and  at  the  latitude  of 
New  York  there  was  a  bay  reaching  to  the  eastward^  in  which  the 
Siluric  sediments  of  the  New  York  system  were  deposited.  Labra- 
dor, Greenland  and  Scandinavia  were  in  a  measure  joined  into 
one  great  land  area,  though  perhaps  with  its  continuity  broken,  with 
a  sea  shelf  lying  to  the  north  of  it  and  another  to  the  south.  An- 
other epicontinental  tongue  of  this  northern  sea  extended  south  into 
Europe,  bending  to  the  west  around  the  southern  part  of  the  Scan- 
dinavian land  and  connecting  with  a  Silurian  Atlantic  ocean.  The 
sea  shelf  to  the  north  of  the  Labrador-Scandinavian  land  was  a 
means  of  intercommunication  between  northern  Europe  and  the  in- 
terior of  North  America,  and  the  sea  shelf  to  the  south  of  this  land 
was  a  pathway  between  England  and  eastern  Canada."  That  por- 
tion of  North  America  lying  to  the  west  of  a  line  drawn  from  the 
Mississippi  to  the  Mackenzie  appears  to  have  been  dry  land  during 
the  Niagara  period,  and  connected  with  the  Appalachian  land  on  the 
east  by  the  westward  trending  axis  of  the  latter  in  the  southern 
United  States. 

At  the  close  of  the  Niagara  period,  there  appears  to  have  been  an 
elevation  of  the  continent  which  converted  the  Bay  of  New  Yo*rk 


'Nat.  hist.  sur.     Chicago  acad.  sci.  bul.  4  and  Jour.  geol.    4:692-703. 
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and  the  greater  part  of  the  interior  Siluric  sea  into  a  vast  partially 
or  entirely  inclosed  basin.  This  elevation  appears  to  have  been 
accompanied  by  climatic  desiccation  which  brought  about 
a  rapid  evaporation  of  the  waters  and  a  consequent  increase  in 
salinity.  Thus  this  great  interior  water  body  was  changed  from  a 
richly  peopled  mediterranean,  to  a  lifeless  body  of  intensely  saline 
water,  a  veritable  Dead  sea.  As  the  concentration  of  the  brine  con- 
tinued, deposition  of  gypsum  began,  and  later  on  the  extensive  beds 
of  rock  salt  of  this  formation  were  laid  down.  Some  of  these  salt 
beds  in  Michigan  are  reported  to  be  a  thousand  feet  thick, 
but  none  of  the  New  York  beds  approach  this  thickness.  The  clas- 
tic strata  of  the  Salina  series  were  probably  derived  from  the  de- 
struction of  the  sediments  which  were  formed  during  the  early 
periods  of  the  Siluric  and  during  preceding  periods.  This  would 
account  for  the  presence  of  limestone  beds  in  deposits  formed  in  a 
lifeless  sea.  All  these  limestones  were  more  or  less  mixed  with 
clayey  sediments;  they  may  in  fact  be  regarded  as  consolidated  ar- 
gillo-calcareous  muds  derived  from  older  limestones  and  shales. 
This  is  the  character  of  the  Waterlime  and  Manlius  limestone  which 
succeed  the  Salina  beds,  and  which,  though  fossiliferous,  could  have 
no  other  source  of  origin  than  preexisting  limestone  beds. 

The  Waterlime  has  been  regarded  as  a  fresh-water  formation.  It 
is  more  likely  however  that  it  represents  a  return  of  marine  condi- 
tions through  the  opening  of  channels  between  this  interior  basin 
and  the  ocean  at  large.  This  is  indicated  by  the  fauna,  which  in- 
cludes undoubted  marine  forms.  Whether  this  connection  was 
through  the  old  northern  channel,  or  whether  a  new  channel  toward 
the  east  was  opened  is  not  apparent.  The  former  is  indicated  by  the 
character  of  the  Manlius  limestone  which  succeeds  the  Waterlime, 
and  which  in  the  Niagara  region  has  features  associating  it  with 
the  corresponding  deposits  of  Ohio,  Michigan  and  Ontario,  rather 
than  its  eastern  equivalents.  Whatever  the  nature  of  the  transgres- 
sion of  the  sea  which  took  place  in  the  late  Siluric,  it  was  not  of 
long  duration.  The  epoch  of  the  Manlius  limestone  and  with  it 
the  Siluric  era  were  brought  to  a  close  with  the  withdrawal  of  all 
the  waters  from  this  portion  of  the  continent,  which  thereafter  for 
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a  long  period  of  time  remained  above  the  sea.  During  this  time, 
the  Helderbergian  and  other  Lower  Devonic  strata  were  deposited 
in  the  Appalachian  region,  which  by  that  time  had  established  a 
southern  connection  with  the  open  Atlantic. 

Finally,  toward  the  middle  of  the  Devonic  era,  the  sea  once  more 
transgressed  on  the  abandoned  continent,  and  again  all  this  region 
was  covered  by  oceanic  waters.  On  the  land  surface  of  early  Devonic 
times,  ilow  grew  corals  in  great  luxuriance;  and  reefs  of  great  ex- 
tent, with  their  accompanying  deposits  of  coral  sands,  and  their 
wealth  of  new  life,  again  characterized  the  interior  Paleozoic  sea.  It 
was  not  till  long  ages  after,  that  this  portion  of  the  continent  was 
again  raised  above  the  sea.  This  last  elevation,  which  took  place 
toward  the  close  of  Paleozoic  time,  was  a  permanent  one,  with  the  ex- 
ception of  a  possible  slight  resubmergence  of  some  parts  of  this  region 
after  the  close  of  the  glacial  period.  With  the  last  great  emergence 
of  the  land  were  inaugurated  those  long  cycles  of  erosion  outlined 
in  chapter  i,  which  resulted  in  the  formation  of  the  great  topo- 
graphic features  of  this  region,  and  which  came  to  a  close  only  with 
the  envelopment  of  this  region  in  the  snow  and  ice  of  the  great 
glacial  winter. 
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Olossary 

* 

aberrant — differing  from  the  type 

acanthopores — hollow  spines  occurring  between  the  apertures   on  the  frond 

of  a  bryozoan 
acinus — a  berry 

adductor  muscles — closing  muscles  in  bivalve  shells 
agglutinate — firmly  united 
air-chambers — chambers     below     the     living    chamber    in     the     shells    of 

cephalopods 
alar — pertaining  to  wings;  the  lateral  primary  septa  of  the  tetracoralla 
alate — having  wing-like  expansions 
ambulacral  areas — perforated  areas  in  the  test  of  an  echinoderra,  through 

which  the  tubed  feet  project 
anastomosing — uniting  to  form  a  net  work 
angulated — with  angles  or  corners 
ankylosed — firmly  united;  grown  together 
annulations — rings,  or  ring-like  segments 
annulus — a  ring;  a  segment  of  the  thorax  of  a  trilobite 
antennae — paired  articulated  appendages  of  head  of  arthropod — trilobite 
anterior — front 

aperture — opening  of  shells,  cells,  etc. 
apex — terminal  or  first-formed  portion  of  gastropod  shells 
apophysis — a  calcareous  process  (in  interior  of  shells,  etc.) 
appressed — pressed  closely  against 
arcuate — arched;  bent  like  a  bow 

articulated — joined  by  interlocking  processes,  or  by  teeth  and  sockets 
asperate — rough 

attenuated — tapering;  or  thinning 

auricle — ear,  or  anterior  projection  of  the  hinge  of  many  pelecypods 
auriculate — eared 

aviculoid — resembling  Avicula,  winged 
axial  canal — central  canal  of  crinoid  stem 

axial  furrows — furrows  or  depressions  delimiting  the  axis  in  trilobites 
axis — central  longitudinal  division  of  the  body  of  a  trilobite 
azygous — unpaired;  the  azygous  side  of  the  calyx  of  a  crinoid  has   plates 

differing  from  those  of  the  regular  sides 

basals — lowest  cycle  or  cycles  (in  forms  with  dicyclic  base)  of  plates  in  the 

crinoidea 
beak — area  of  the  apex  or  initial  point  of  a  shell 
biconvex — both  valves  convex,  as  in  most  brachiopods 
bifid — split  in  two 
bifoliate — two-leaved 
bifurcating — dividing  in  two,  forking 
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biserial — with  dauble  series  or  rows 

brachial — pertaining  to  the  brachia  or  arms  of  brachiopods  or  crinoids;  one 
of  the  arm  plates  of  crinoids 

brachidium — calcareous  support  of  the  arms  in  brachiopods 

branchiae — gills 

bryozoum — whole  compound  colony  of  the  bryozoa 

bulbiform — bulb-shaped 

byssal  notch — notch  or  opening  for  the  emission  of  the  byssus  (supporting- 
threads  spun  by  the  foot)  in  the  pelecypoda 

calicinal — pertaining  to  the  calyx  or  cup 

callosity — hardened  spot  or  area 

callus — thickened  part  of  the  inner  lip  of  gastropods,  which  usually  covers 

portions  of  the  preceding  volutions 
calyx — i)  cup  of  corals,  limited  below  by  the  septa;  2)  body,  exclusive  of 

the  arms,  of  crinoids,  cystoids  and  blastoids 
camerate— chambered ;  an  order  of  crinoidea 
camerae — air-chambers  of  a  cephalopod  shell 
canaliculate — channeled;  having  a  canal 

cancellated — marked  by  lines  crossing  each  other;    lattice-like 
carapace — hard  shell  or  shield  of  Crustacea 

cardinal — pertaining  to  the  area  of  the  beak  in  brachiopods  and  pelecypods 
cardinal  process — process  from  under  the  beak  of    the    brachial    valve    of 

brachiopods,  to  which  the  diductor  (opening)  muscles  ^e  attached 
cardinal  quadrants — two   quadrants   of  a  Tetracorallum   which  bound    the 

main,  or  cardinal,  septum 
cardinal  septum — first  or  main  of  the  four  primary  septa  of  a  Tetracorallum; 

the  cardinal  septum  has  the  pinnate  arrangement  of  the  secondary  septa 

on  both  sides 
cardinal  teeth — teeth  under  the  beak  in  the  pelecypods;  teeth  in  the  pedicle 

valve  of  the  brachiopods 
carina — projecting  ridge  running  down  the  center  of  the  branches  in  some 

fenestelloid  and  other  bryozoa;  the  projecting  ridges  on  the  septa  of 

Heliophyllum  and  other  corals 
carinated — having  a  ridge  or  keel 
cartilage — compressible,  elastic  substance  between  the  hinge-margins  of  the 

valves  of  pelecypods.     The  cartilage  is  the  internal,  as  the  ligament  is 

the  external  medium  for  opening  the  valves 
cast — the  impression  taken  from  a  mold 
caudal — pertaining  to  the  tail 
celluliferous — cell   bearing   (bryozoa    commonly  have  a  celluliferous  and  a 

non-celluliferous  side) 
cephalic  limb — anterior  border  of  the  cephalon  of  a  trilobite 
cephalon — head-shield  of  trilobites 
cephalothorax — combined  head  and  thorax  of  Crustacea 
cercopods — lateral  tail  spines  in  the  ceratiocarida 
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cespitose — matted,  tangled  or  growing  in  low  tufts 

cheeks — lateral  portions  of  the  cephalon,  divided  into  fixed  and  free  checks, 

of  a  trilobite 
chelae — pincer-like  claw  terminating  some  of  the  legs  of  Crustacea 
chilidium— <:overing  for  the  chilyrium 
chilyrium — triangular  opening  under  the  beak  of  the  brachial  valve  in  those 

brachiopods  in  which  that  valve  is  furnished  with  a  hinge  area 
chitinous — composed  of  chitin,  the  substance  forming  the  homy  wings  or 

elytra  of  beetles,  and  the  carapaces  of  Crustacea 
cicatrix — a  scar 

cincture — depression  anterior  to  the  beak  in  the  shell  of  some  pelecypods 
cirri — root-like  appendages  to  the  stem  of  crinoids 
clastic — consisting  of  fragments,  i.  e.  rocks  made    of    fragments    of    older 

rocks 
clavate— club-shaped 
clavicle — heavy  internal  ridge  running  downward  from  the  beak  in  some 

pelecypods 
columella— central  or  axillary  rod 
compound  corallum — made  up  of  corallites,  either  separate  or  closely  joined 

by  their  walls  (ex.  Favosites) 
composite  corallum — compound  corallum  with  coenenchyma  or  extrathecal 

calcareous  tissue  connecting  the  corallites  (ex.  Galaxia  and  many  other 

recent  forms) 
concavo-convex — shells  of  brachiopods  are  normally  concavo-convex,  when 

the  brachial  valve  is  concave,  and  the  pedicle  valve  convex;  reversed  or 

resupinate,  when  the  reverse  condition  obtains 
confluent — blended  so  that  the  line  of  demarcation  is  not  visible 
coniferae — order  of  arborescent  plants  to  which  the  pines,  firs,  etc.  belong 
consequent  stream — type  of  stream  which    flows    down    the    original    con- 
structional slope  of  the  land 
corallites — individual  tubes  of  a  compound  corallum 
corallum — calcareous  skeleton  of  a  single,  or  of  a  colonial,  coral  stock 
corneous — horny 
coronal — crown-like 

costae — extrathecal  extensions  of  the  septa  of  the  corals 
costals — first    brachial    or    arm-plates    of   the    crinoids    lying    between    the 

radials  and  the  first  bifurcation  of  the  arms 
counter  quadrants — quadrants  bounding  the  counter  septum    of    a    Tetra- 

corallum 
counter   septum — front   primary   septum   of  the  Tetracoralla,   opposite    the 

cardinal  septum;  the  secondary  septa  are  parallel  to  it 
crenulated — notched  to  produce  series  of  teeth 

crura — apophyses  to  which  the  brachidium  of  the  brachiopods  is  attached 
cuesta — topographic  relief  element,  resulting  from  the  normal  dissection  of 

a  coastal  plain  composed  of  alternating  harder  and  softer  strata  (sec 

p.  40) 
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cuneate — wedge-shaped 

cuneiform — wedge-shaped 

cyathophylloid — in  form  like  Cyathophyllum;  one  of  the  Tetracoralla 

cyst — a  closed  cavity 

cystoid — most  primitive  class  of  Pelmatozoa  or  stemmed  echinoderms 

dalthyriuxn — triangular  fissure  under  the  beak  of  the  pedicle  valve  of  the 

brachiopoda 
deltidium — single  covering  plate  of  the  delthyrium  (also  called  pedicle  plate) 
deltidial    plates — two    plates    which    close    the    delthyrium    in    the    higher 

brachiopoda  (Telotremata) 
dendroid — branching  after  the  manner  of  a  tree 
dental    plates — internal    plates    below    the    teeth    in    pedicle    valve    of    the 

brachiopoda 
denticles — small  teeth,  or  tooth-like  ridges 
denticulate — toothed 

denticulation — set  of  denticles  or  small  teeth 
depressed — on  a  level  with,  or  below  the  general  surface 
dextral  (right  handed) — the  normal  method  of  coiling  in  the  gastropoda 
diaphragm — transverse  partitioning  plate 
dicyclic — with  two  cycles  of  basals;  applied  to  crinoids 
diductor  muscles — opening  muscles  of  the  brachiopoda 
discinoid — resembling  Discina 
discoid — disk-like 
dissepiments — partitions;    the    intrathecal    connecting    plates    between    the 

septa  of  the  corals;  the  connecting  bars  between  the  branches    of    a 

fenestelloid  bryozoum 
distal — situated  away  from  the  center  of  the  body 
distichals — second   series  of  arm   plates   or   brachials   of  crinoids,   situated 

above  the  axillary  costals 
divaricators — opening  muscles  of  brachiopoda;  also  called  diductors 
dorsal — pertaining  to  the  back 
doublure — infolded  margin  of  a  trilobite 


r — anterior  cardinal  expansion  of  the  pelecypod  shell,  usually  smaller  and 
more  distinctly  defined  than  the  posterior  expansion  or  wing 
echinate — spinous 

endoderm — inner  cellular  body  layer 
emarginate — with  a  notched  margin 
endoderm — inner  cellular  body  layer 
endothecal — within  the  theca;  intrathecal;  used  for  corals 
epicontinental— encroaching  on  the  continent 
epidermal — pertaining  to  the  skin 

epitheca — outer  calcareous  covering  of  a  corallum  or  bryozoin 
equilateral — with  similar  sides 
equivalve — with  similar  valves 
escharoides — like  Eschara  (a  bryozoan) 
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escutcheon — depression  behind  the  beak  of  the  pelecypod  shell 

exfoliate — peeling  off 

exothecal — outside  of  the  theca  of  corals 

explanate — spread  out  in  a  flat  surface 

extrathecal — outside  of  the  theca  of  corals 

extroverted — turned  base  to  base;  applied  to  spirals  of  brachiopods 

facetted — having  facets  or  numerous  faces  as  the  eye  of  an  insect,  etc. 
facial  sutures — sutures  in  the  cephalon  of  trilobites  which  separate  the  free 

from  the  fixed  cheeks 
facies — local  characteristics 
falcate — curved  like  a  scythe  or  sickle 
fasciculate — clustered 
fathom — a  measure  of  length  equaling  6  feet  used  chiefly  for  depths  of  the 

sea 
fenestrule — open  spaces  between  the  branches  and  dissepiments  of  a  fenc- 

stella  frond 
filament — a  fine  thread  or  fiber 
fimbriae — a  fringe 
fixed  cheek — that  part  of  the  cephalon  of  a  trilobite  which  lies  between  the 

glabella  and  the  facial  suture 
fission — the  act  of  splitting  or  cleaving  into  parts 
flabellate — fan-shaped 
flange — a  projecting  rim 
flexibilia — an  order  of  crinoids  characterized  by  the  loose  jointing  of  the 

plates  of  the  calyx 
fold — the     central     elevation     of    the     valve,     usually     the     brachial     of    a 

brachiopod 
foliate — leaf-like;  in  the  form  of  a  thin  leaf-like  expansion 
foramen — an  opening  or  pore;  specifically  the  opening  for  the  pedicle  in  the 

pedicle  valve  of  the  brachiopoda 
fossula — groove  in  the  calyx  of  a  coral,  usually  due  to  the  abortion    of    a 

septum 
free  cheeks — lateral  portions  of  the  cephalon  of  trilobites  separated  off  by 

the  facial  sutures 
frond — foliaceous    or    leaf-like    expansion    of   the   skeleton    of   bryozoa    and 

other  organisms 
fruticulosc — resembling  a  small  shrub 
fucuid — a  seaweed,  particularly  of  the  type  similar  to  the  modern  Fucus,  or 

rock  weed 

galeate — with  a  helmet-like  covering 

gastric — pertaining  to  the  stomach 

genal  angles — posterior  lateral  angles  of  the  free  cheeks  of  trilobites 

genal  spines — posterior  prolongations,  or  spines,  of  the  free  cheeks  of 
trilobites 

gcode — a  hollow  concretion  usually  lined  with  crystals,  but  also  filled  com- 
pletely with  foreign  mineral  matter 


NIAGARA  PALLS  AND  VICINITY  145 

geodiferous — containing  or. abounding  in  geodes 

geodetic — geode-bearing,  pertaining  to  geodes 

gibbous — swollen  or  humped 

glabella — central^  most  prominent  portion  of  the  trilobite  cephalon,  bounded 

by  the  fixed  cheeks 
glomerate — growing  in  dense  heads  or  clusters,  generally  of  an  irregular 

character 
gonopolyp — reproductive  polyp  of  Hydrozoa 
granulated — having  small  and  even  elevations  resembling  grains 
g^anulose — bearing  or  resembling  grains  or  granules 

li0zacoralla — class  of  corals  built  on  the  plan. of  six 

hinge  area — flat  area  bordering  the  hinge  line  of  many  brachiopods 

hinge  line — line  of  articulation 

hydrocoralline — order  of  Hydrozoa  which  build  calcareous  skeletal  structures 

hydroid — animal  belonging  to  the  class  of  Hydrozoa 

hydrotheca — cup  inclosing  the  nutritive  polyp  in  thecaphore  Hydrozoa 

hyponome — water  tube,  or  squirting  organ,  of  squids,  cuttlefish,  and  other 

cephalopods 
hypostoma^-underlip  of  the  trilobites,  usually  found  detached 

imbrioate — overlapping  serially 

implantation — planting  between,  .as  a  new  plication  suddenly  appearing  be- 
tween two  older  ones 

inarticulate — not  articulating  by  teeth  and  sockets;  of  brachiopoda 

incised— cut  into 

incrusting — covering  as  with  a  crust 

inequilateral — having  unequal  sides 

inface — steep  face  or  escarpment  .of  a  cuesta,  facing  toward  the  old-land 

inferior — lower  in  position 

inflated — distended  in  every  direction  and  hollow  within 

inflected — bent  or  turned  inward  or  downward 

infrabasals — lower  cycle  of  basal  plates  in  the  crinoids  with  dicyclic  base 

infundibuliform — funnel-shaped 

inosculating — connecting,  so  as  to  have  intercommunication 

interambulacral — between  the  ambulacra 

interapertural — between  the  apertures 

interbrachials — plates  in  the  calyx  of  a  crinoid,  lying  between  the  brachials 

intercalation — irregular  interposition 

intercellular — between  the  cells  or  meshes 

interdistichals — plates  in  the  calyx  of  a  crinoid,  lying  between  the 
distichals 

interradials — plates  in  the  calyx  of  a  crinoid,  lying  between  the  radials 

interstitial — pertaining  to  an  intervening  space;  between  lines,  plications, 
etc. 

intervestibular — between  the  vestibules  or  circumscribed  areas 

interzooecial — between  th«  zooecial  tubes  in  bryozoa,  etc. 


i 
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intrathcoal — within  the  theca;  endothecal 

introverted — turned  apex  to  apex;  applied  to  the  spirals  of  brachiopods 

involute — rolled  up,  as  a  Nautilus  shell 

Joints — component  segments  of  the  stem  of  a  crinoid 

jugum — yoke-like  connection  between  the  two  parts  of  the  brachidium  of 
a  brachiopod 

keel — strong  central  carina  or  ridge  (Taeniopora) 

laeryniiform — tear-form;  drop  shaped — pear  shaped,  but  without  the  lateral 
contractions 

lamellar — disposed  in  lamellae  or  layers 

lamellibranch — leaf-gilled,  the  class  of  molluska  with  bivalved  shell,  to  which 
the  oyster  and  clam  belong;  pelecypod 

lamelliform — having  the  form  of  a  leaf  or  lamella 

lamellose — made  up  of  lamellae 

lamina — a  thin  plate  or  scale 

lateral  gemmation — a  budding  from  the  sides,  as  in  some  corals 

lateral  teeth — ridge-like  projections  on  either  side  of  the  beak,  in  the  in- 
terior of  lamellibranch  shells 

laviformia — primitive  order  of  crinoids 

ligament— external  structure  for  opening  the  valves  in  the  pelecypoda 

limb — lateral  area  or  marginal  band  of  the  cephalon  of  trilobites  on  either 
side  of  the  glabella,  corresponding  to  a  pleuron  of  the  thoracic  region 

lines  of  growth — lines  marking  the  periodic  increase  in  size,  in  shells 

linguiform — tongue-shaped 

linguloid — tongue-shaped;  like  Lingula 

lip — margins  of  the  aperture  of  univalve  shell 

listrium — depressed  area  surrounding  the  pedicle  opening  in  the  pedicle 
valve  of  Orbiculoidea  and  other  discinoid  brachiopods 

lithic — pertaining  to  stone 

living  chamber — the  last  chamber  in  the  shell  of  a  cephalopod,  which  is 
occupied  by  the  animal 

lobes — backward  bending  portions  of  the  suture  of  cephalopod  shells 

lophophore — ciliated  or  tentaculated,  oral  disk  of  bryozoa;  the  oral  disk 
and  brachia  of  brachiopods 

lunarium — more  or  less  thickened  portion  of  the  posterior  wall  of  the  cell 
in  many  paleozoic  bryozoa,  which  is  lunate  or  curved  to  a  shorter 
radius,  and  usually  projects  above  the  plane  of  the  cell  aperture 

lunule — depression  in  front  of  the  beak  of  pelecypod  shells 

macerate — softening  and  disintegrating  by  immersion  in  water 

macrocorallitcs — the  larger  corallites  in  a  compound  corallum 

maculae — irregular,  usually  depressed,  areas  on  the  cellulifereus  face    of    a 

bryozoan  frond,  which  arc  free  from  cells,  or  otherwise  differentiated 
mandib'cs— first  upper  or  outer  pair  of  jaws  of  Crustacea  and  insects 
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mantle — fleshy  membrane  infolding  the  soft  parts  of  mollusks  and  brachio- 

pods  and  building  the  shell 
medullary  rays — the  "  silver  grain  "  or  radiating  vertical  bands  or  plates  of 

parenchyma  in  the  stems  of  exogenous  plants 
medusa — a  jelly  fish 

membranaceous — pertaining  to  a  membrane 
mesial — central 

mcsogloea — central,  non-cellular  layer  in  the  body  of  coelenteratcs 
meso-porcs — irregular  meshes  or  cysts  on  the  intercellular  spaces  of  certain 

bryozoa 
mesotheca — median    wall    separating    opposed    cells    in    certain    bryozoan 

fronds 
metastonia — underlip   of  Crustacea,   composed   of  small   pieces   immediately 

below  and  behind  the  mouth 
microcorallites — smaller  corallites  of  a  compound  corallum 
mold — any  impression  of  a  fossil,  in  rock  matrix,  external  or  internal 
moniliform — resembling  a  necklace  or  string  of  beads 
monocyclic — of  a  single  cycle 
monticuliporoids — corals   belonging  to   the   order   Monticuliporidae   having 

many  points  of  resemblance  with  the  bryozoa 
monticules — elevated  areas  on   the   surface   of  certain  coral  and  bryozoan 

colonics,  commonly  carrying  larger  apertures 
mucronate — produced  into  a  long  pointed  extension 
mural  pores — pores  in  the  walls  of  the  corallites  of  the  Favosltidae 
muscle  scar — scar  in  a  shell  marking  the  former  attachment  of  a  muscle 

XMtcreous — pearly;  the  nacreous  layer  of  shells  is  the  inner  smooth  pearly 

layer 
nariform — shaped  like  a  nostril 
nasute — projecting,  nose-like 
nettleccll — one   of   the   nematocysts    or   stinging   cells   found   covering   the 

tentacles  and  other  body  parts  of  most  Coelenterata 
node — knob;  usually  considered  as  ornamental 
nodose — bearing  nodes  or  tubercles 
nodulose — knotty,  or  having  nodes 

obconical — inversely  conical 

oblate — flattened  at  the  poles 

obovate — inversely  ovate  or  egg-shaped 

obsequent    stream — a    stream    flowing    down    the    inface    of    a    cuesta,    or 

toward  the  old-land,  tributary  to  the  subsequent  stream  which  in  turn 

flows  into  the  consequent 
occipital — applied  to  the  posterior  part  of  the  cephalon  of  a  trilobite 
occipital    furrow — transverse   groove   on   the   cephalon   of   trilobites,   which 

separates  the  last  or  occipital  ring  from  the  rest  of  the  cephalon 
occipital  ring — posterior  division  of  the  glabella  of  a  trilobite  cephalon 
operculiforni — resembling  an  operculum 
operculum — lid  or  cover 
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paddlM — large  or  last  {Mur  of  thoracic  legs  of  the  eurypterids 
pallial  line — line  on  the  interior  of    the  shell  of  mollusks    marking  the  at- 
tachment of  the  mantle 
pallial  sinus — reentrant  angle  in  the  pallial  line   usually  at  the  posterior  end 

of  the   shell   of   pelecypods;   it    marks   the   attachment    of    the    siphon 

muscles 
palmars — third  series  of  brachial  plates  of  the  Crinoidea,  lying   above  the 

axillary  distichals 
palmate — pal  m-shapcd 
palpebral   lobes — supra-orbital   extensions   from  the  fixed   cheeks    of   trilo- 

bites 
papilla — a  small  nipple-shaped  protuberance 
papillose— covered  with  papillae  or  fine  projections 
parabasals — second  cycle  of  basal  plates  in  crinoids 
pectinated   rhombs — paired   pore  clusters  in  the  calyx  of  certain    cystoids 

(Callocystites) 
pedicle — fleshy  peduncle  or  stem  used  for  attachment  in  the  brachiopoda 
pedicle  valve — valve  which  gives  emission  to  the  pedicle  in  the  brachiopoda. 

Ventral  of  most  authors.     Usually  the  larger  va've 
pentameroid — five  chambered,  similar  to   Pentamerus 
pentapetalous — resembling  a  five-petaled  flower 
penultimate — next  to  the  last 
periderm — outer  chitinous  covering  of  Hydfozoa 
periostracum — epidermis  or  outer  organic  coating  of  shells 
peripheral — pertaining  to  the  circumference 
peristome — margin  of  an  aperture,  i.  e.  the  mouth  of  a  univalve  molluscan 

shell,  the  mouth  of  a  bryozoan  cell,  etc.  • 

perithcca — cpithccal  covering  which  surrounds  a  colony  of  corallites,  i.  e.  a 

compound  corallum 
petaloid — resembling  a  leaf  or  petal 
pinnate — shaped  like  a  feather 
pinnulate — provided  with  pinnules 
pinnules — finest  divisions  of  the  arms  of  crinoids 
plano-convex — normally  in  brachiopods,  with  the  pedicle  valve  convex  and 

the  brachial  valve  flat 
pleura — lateral  portions  of  the  thoracic  rings  .of  trilobites 
plicate — plaited  or  folded 

plications — folds  or  rib-like  plaits  of  a  brachiopod  shell 
polyp — animal  of  a  simple  coelenterate  or  bryozoan 
polypite — individual  polyp  of  a  colony 
porc-rhonibs — pore  clusters,  arranged  in  rhombic  manner  in  the  calyx  of 

cystoids 
poriferous — pore-bearing,    corals   which   like   Favosites   are   furnished    with 

several  pores 
posterior — situated  behind 


NIAGARA  FALLS  AND  VICINITY  I49 

post-palmars — all  the  plates,  superior  to  the  axillary  palmars  in  the  arms  of 

crinoids 
prehensile — adapted  for  seizing 
preoral — situated  in  front  of  the  mouth 
produced — drawn  out,  elongated 
proliferous — reproducing  buds  from  the  calyx 
protoconch — embryonic  shell  of  a  cephalous  molluscan 
proximal — nearest  or  basal  portion 

pseudocolumella — false  columella  in  corals,  formed  by  a  twisting  of  the  septa 
pseudodcltidium — false  deltidium    (Spirifer),   formed  by  union   of  the 

two  deltidial  plates 
pseudoscpta — septa-like  ridges  of  Chaetetes,  etc.,  the  projecting  ends  of  the 

lunaria  in  the  cells  of  certain  bryozoa 
pseudotheca — false  wall  or  theca  in  some  corals,  formed  by  the  expansion  of 

the  outer  margins  of  the  septa 
punctate — dotted,  with  scattered  dots  or  pits 
pustule — small  blister-like  elevation 
pustulose — bearing  pustules  or  projections 
pygidium — posterior  or  tail  portion  of  the  carapace  of  trilobitcs 
pyramidal — having  the  form  of  a  pyramid 
pyriform — pear-shaped 
pyriformis — pear-shaped 

quadrangular— four  angled 

quadrate — with  four  equal  and  parallel  sides 

quadrifid — cut  into  four  points 

quadrilobate — bearing  four  lobes 

quadriplicate — with  four  folds 

quincunx — five  objects  arranged  in  a  square  with  one  in  the  middle 

rachis — central  stem  of  a  frond  in  bryozoa.  etc. 

radials — main  plates  of  the  calyx  of  a  crinoid,  resting  on  the  parabasals,  and 

alternating  with  them 
radii — ribs  or  slriations  diverging  from  the  beak  of  a  shell 
ramose — branching 
ramus — branch  of  a  skeletal  structure 
rcniform — kidney  form 
resilium — internal  cartilage  or  compressible  substance  in  the  hinge  of  pelccy- 

*   pods 
reticulated — like  a  network 
retractile — capable  of  being  withdrawn 
rctral — backward 

rhynchonelloid — resembling  Rhynchonella 

root — expanded  basal  portion  of  a  crinoid  stem,  used  for  fixation 
rostrum — a  beak  or  snout 
rugosa — an  old  name  for  the  Tetracoralla 
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saddles — forward  bending  portions  of  the  suture  in  the  shells  of  cephalopods 

salient — standing  out  prominently 

scabrous — rough  or  harsh  with  little  projecting  points 

scalae^mall  transverse  plates  in  the  genus  Unitrypa  of  the  bryozoa 

scalariform — stair  or  ladder-shaped 

sclerenchyma — calcareous  tissue  deposited  by  the  coral  polyps 

scorpioid — scorpion-like,  coiled  like  the  tail  of  a  scorpion 

semilunar — cresccntic,  or  resembling  a  half  moon 

semiovate — half  egg-shaped 

senile — pertaining  to  old  age 

septal  radii — radiating  ridges  taking  the  place  of  septa  in  certain  corals 

septate — with  partitions  or  septa 

septum — partition;  in  corals,  the  radiating  calcareous  plates;  in  cephalopods, 

the  transverse  partitions  between  the  chambers 
serrate — notched  like  a  saw 
setiferous — bristle-bearing 

sigmoid — curved   like  the   Greek  letter  I  (sigma) 
sinistral — left  handed,  reversed  coiling  of  some  gastropod  shells 
sinuate — wavy,  winding 

sinuosity — notch  or  incision  forming  a  wavy  outline 
sinus — impression  in  the  surface  or  margin  of  a  shell 

siphonal  funnel — siphonal  projection  from  the  septum  of  a  cephalopod  shell 
siphonal  lobe — lobe  in  the  suture  of  an  ammonoicl  shell,  corresponding  in 

position  to  the  siphuncle 
siphuncle — tubular  canal  passing  through  the  air  chambers  in  the  shells  of 

cephalopods 
slickensides — polished   or   striated   surfaces   on   rock   due   to    motion   under 

great  pressure 
sockets — hollows  in  the  brachial  valve  of  brachiopods  for  the  reception  of 

the  teeth  of  the  opposite  valve 
spatulatc — shaped  like  a  spatula;  spoon-shaped 
sphtToidal — globose,  of  the  form  of  a  spheroid 
spiniforni — spine-like 
spinulose — spine  bearing 

spondyliuni — spoon-shaped  cavity  unc'.er  the  beak  of  pentamcroid  brachio- 
pods 
squamous — scaly,  covered  with  scales 
stalk — stem  of  crinoids 

stellate — star-shaped;  arranged  in  s'ar-like  manner 
stipe — stalk  or  stem  in  plants 
stock — main  stem  or  trunk 
striae — fine  radiating  surface  lines  of  shells 
stylolitcs — peculiar  columnar  and  striated  rock  form  seen  in  limestones  at 

the  junction  of  two  layers 
sub — in   composition   indicates  a  low  degree:   sub-angular — rather  angular: 

sub-carinate — somewhat  toothed,  etc. 
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subfusiform — more  or  less  spindle-shaped 
subglobose — more  or  less  globose 
sublunate — approaching  the  form  of  a  crescent 
suborbicular — nearly  circular 
subpentahcdral — irregularly  five-sided 
subpyraniidal — approximately  pyramid-shaped 
subquadrangular — between  quadrangular  and  oval 
subquadrate — nearly  but  not  quite  square 
subspheroida! — imperfectly  spheroidal 
subtruncate — irregularly  cut  off 
subturbinatc — approaching  top  shape 
sulcation — a  furrow  or  channel 

sulcus — a  furrow 

superior — higher  iif  position 

suture — in  cephalopods,  the  line  of  junction  between  shell  and  septum,  seen 
on  breaking  away  the  former;  in  gastropods,  the  external  line  of  junc- 
tion between  the  several  whorls;  in  trilobites,  the  dividing  line  between 
fixed  and  free  cheks,  commonly  called  facial  suture;  in  crinoids,  the  line 
of  junction  between  adjacent  plates 

tabulae — transverse,  continuous  partit'ons  or  floors  in  corals,  etc. 

tabulate  corals — group  of  corals  in  which  the  tabulae  cross  plates  are  promi- 
nent, while  the  septa  are  faintly  or  not  at  all  developed  e.  g.  Favosites, 
Aulopora.  etc. 

talus — the  mass  of  rocky  debris  which  lies  at  the  base  of  a  cliff,  hiving  fallen 
from  the  face  of  the  cliff  above 

teeth — articulating  projections  on  the  margins  of  the  valves  of  bivalve  shells 

tegmen — vault  or  cover  of  the  calyx  in  crinoids 

terebratuloid — like  the  recent  genus  Terebralula 

terete — cylindric  or  slightly  tapering  terrigenous — derived  from  the  land 
test-shell 

tetracoralla — the  old  group  of  rugose  corals,  built  on  the  plan  of  four 

tctrameral — on  the  plan  of  four 

theca — the  proper  wall  of  the  individual  corals 

thoracic — pertaining  to  the  thorax 

thorax — central  part  of  the  body  of  the  trilobites 

irabeculae — projecting  bars 

trigonal — three-angled 

trihedral — with  three  equal  faces 

tripartite — divided  into  three  parts 

tripctalous — three  leaved  or  petaled 

trochiform — in  form  like  a  Trochus  or  top  shell 

tubercle — small  swollen  projection 

tuberculiform — in  form  like  a  tubercle 

tuberculous — having  or  resembling  tubercles 

tubicola — an  order  of  marine  worms  which  build  calcareous  or  other  tubes 

tumid — swollen,  inflated 

turbinate — top-shaped 
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